and do not necessarily reflect the views of the

Department of Defense or spy of its agencies. “his

document may not be released for open publlcauon until

it has been cleared by the appropriate military service or
= government agency. T e

o
C@ The views expressed in this paper are those of the author
-

e /| Aucusz. 1981
7! : o ‘"“'jf:, '
=Y :
<<

——

v EMPLOYMENT OF THE ENGINEER SYSTEM IN ARID
' MOUNTAINOUS AND DESERT AREAS--A CONCEPT PAPER 4

-—
,

Lieutenant Colonel(P)iPaul G /Cerjan, CE_
Lieutenant Colonel(P); Theodore G/Stroup, CE

R I STt

]

9 08 0

Rhea .
Approved for public releass: % Tg
distributionunlimited,

Ea—

-
.

e - ~
e e

s . S I gt Thien BT, L =

'R EEEEXEEEEE LS

N




I N T STUDY >
The views expressed in this paper are those of the author ' ' '
and do not necessanly reflect the views of the PROJECT
Department of Defense or any of its agencies. This r 1.

. |

document may not be released for open publication uniil
it has been cleared by the appropriate military service or

government agency.
AUGUST 1981

EMPLOYMENT OF THE ENGINEER SYSTEM IN ARID
MOUNTAINOUS AND DESERT AREAS--A CONCEPT PAPER

by

Lieutenant Colonel(P) Paul G. Cerjan, CE
Lieutenant Colonel(P) Theodore G. Stroup, CE

Al

ooy g »fmmwmfmmwwrm%wmws&&»&?r:umwwﬁmw

US ARMY WAR COLLEGE, CARLISLE BARRACKS, PA 17013

B b ek % % % % N Bk W ok % % R R R R R RN R NNtk AR SR

R R R R A R E R R R R R Y R R EE R R R R R ARy

Wy

S ——
Approvsd for public releass:
distributionunliimited.,




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Dats Entered)

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

A0 553
4. TITLE rand Subtitle)

EMPLOYMENT OF THE ENGINEER SYSTEM IN ARID
MOUNTAINOUS AND DESERT AREAS--A CONCEPT PAPER

g

1. REPORYT NUMBER

TYPE OF REPORT & PERIOD COVERED

i
ot

6. PERFORMING ORG. REPORT NUMBER

8. CONTRACT OR GRANT NUMBER(s)

AR O s

7. AUTHOR(s)

LTC(P) Paul G. Cerjan
LTC(P) Theodore G. Stroup

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

US Army War College
Carlisle Barracks, PA 17013

4 12. REPORT DATE

August 1981

13. NUMBER OF PAGES

150

15. SECURITY CLASS. (of this teport)

1t. CONTROLLING OFFJCE NAME AND ADDRESS

14, MONITORING AGENCY NAME & ADDRESS(If differont from Controlling Oftice)

UNCLASSIFIED

15a. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

13. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side il necessary and identify by block number)

20. ABSTRACT sCantinue an reveras side !f necesaary and identify by block number)
\' The employment of the Engineer system is examined for desert and arid

mountainous terrain. GCeographic focus for the paper is the Mediterranean
basin along North Africa, the Arabian Peninsula, Southwest Asia and the
horn of Africa. Such terrain presents the military engineer a terrain
spectrum not heretofore considered in the last two or three decades.
torical research provides lessous learned from WW II, 1967 and 1973 wars.
Impact on system elements, mobility, countermobility, survivability and
general engineering vis-a-vis the terrain is discussed. Considerations and -~

His-

DD ,5°"™ 473  eormon oF 1 Nov 65 1S OBSOLETE UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Whet: Data Entersd)




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered) -

;fecommendations are offered for each systam element for realistic and timely
implementation, rather than long developwent processes and large resource
outlays. Engineer force structure considerations are postulated for a
deployment into an austere, arid area. Additional considerations are pre-
sented for areas of doctrine, squipage and training. Commanders and staff
?fflcers of engineer and engineer cupported units should be able to garner
ideas and techniques from paper discussicn for potential near term contin-
gency missions and projects focused on desert and arid mountainous terrain
areas. g

—"‘

Accession For

p— ——

NTIS GRA42I

DTIC TAB &
Unoannounced ¢ !

Justificetion —_—

By

Pistribution/ L
Availabilaty Codes

[ .avail and/or

Dist | Special

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(Whon Data Entered)




USAWC MILITARY STUDIES PROGRAM PAPER

EMPLOYMENT OF THE ENGINEER SYSTEM IN ARID
MOUNTAINOUS AND DESERT AREAS--A CONCEPT PAPER

A GROUP STUDY PROJECT

by

-

Lieutenant Colonel(P) Paul G. Cerjan, CE
Lieutenant Colonel(P) Theodore G. Stroup, CE

Colonel William T. Leggett Jr., INF
Study Adviser

Date:  August 1981

US Army War College
Carlisle Barracks, Pennsylvania 17013

Approved for putlic release;
distributionunlimited.

[ et

The views expressed :n this paper a.e thise «f the author and do not
necessanily reflect the views of ¢ Pernriaint o Defen
agencies. This document may nut pe raased for onen
has been cleared vy the ‘

S2 Or any of its
publication unuil o
appiopnate uthitary service or goverpment agency.

——— o s g

H

—

SR Lo TN BV et S N Nk A

L
[

-




Lidduupes R Lot it vy ™
i AN bk g i

i

R A L o g i s W B

N

TIE E

e s

o G

L ey

i

AUTHOR(S):  Paul Cerjam, LTC(P), CE
Theodore G. Stroup, LTC(P), CE

Employment of the Engineer System in Desert and Arid
Mountainous Terrain: A Concept Paper

FORMAT: Grcup Study Project
DATE" August 1981 PAGES: 145 CLASSIFICATION: Unclassified

The employment of the Engineer system is examined for desert and arid
mountainous terrain. Geographic focus for the paper is the Meditzarranean
basin along North Africa, the Arabian Peninsula, Southwest Asia and the
horn of Afri_a. Such terrain presents the military engineer a terrain
spectrum not heretofore considered in the last two or three decades.
torical research provides lessons learned from WW I1, 1967 and 1973 wars.
Impact on system elements, mobility, countermobility, survivability and
general engineering vis-a-vis the terrain is discussed. Considerations and
recommendations are offered for each system element for realistic and timely
implementation, rather than long development processes and large resource
Engineer force structure considerations are postulated for a
deployment into an austere, arid area. Additional considerations are pre-
sented for areas of doctrine, equipage and training. Commanders and staff
offic s of engineer and engineer supported units should be able to garner
ideas and techniques from paper discussion for potential near term contin-
gency missions and projects focused on desert and arid mountainous terrain

TITLE

His-

outlays.

areas.

o b 8000 Wt st 0

O PR

Al 5 b

A

e ey

albaadi L

LR




PREFACE

This Group Study Project was procduced under the sponsorship of the
US Army War College, Department of Military Strategy, Planning, and
Operacions. The genesis for the study came £rom the Director, Combat
Development, US Army Engineer School, Fort Belvoir. After iuitial idea
seeding from the Engineer School, the study objective, scope, research
methodology and final configuration was developed by the authors, both
of the Class of 1981. This concept papec was written to contribute seed
material for potential engineer combat development projects~-in the doctrine,
equipment, training and force structure areas--and to provide unit commanders
and staff off.cers of both engineer and engineer supported units real time
facts, considerations and recommendations for potential near term contin-
gency missicns or projects in the terrain spectrum of desert and arid
mountainous areas.

In a paper of this nature, it was not possible after —eseaich and
review of the plethora of facts available to completely synopsize all
aspects of engineer functions on the battlefield in these harsh terrain
areas. Both authors, based on their own backgrounds and experiences,
decided the elements of study content. An effort was made to keep con-
siderations and recommendations realistic and timely--rather than those
that would require lengthy development processes and large resource outlays.
Wz Yiave sought to identify and examine basic issues and problems confronting
employment of the engineer system in ti2se severe terrain regions.

A paper of this scope has taken both of us to various agencies, offices,
armies, countries and individuals for our research and source data. At
each step, we were met with encouragement, friendship, professionzlism and
realism. Our debt to many professionals visited, interviewed and assisted
is great. To each of our mentors, fellow cowrades-in-arms, friends and
family members, we offer a heavty thanks for your suppert.
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CHAPTER 1

INTRODUCTION
THE DESERT---IT'S DIFFERENT

We heven't looked at desert of- -aticns for the last quarter
zentury=--I1t could be about time. There's much to learn---
we have hardly begun.

S.L.A. Marshall
1970

Yes, it is different! Since S.L.A. Marshall penned the above words
concluding au article for Infantry magazine much has happened to change the
focus of the U3 Army from the jungles of SE Asia and the Fulda gap to another
politically and economically vital area of the world. The new focus is on
an area of the world that presents stark contrasts of requirements in tactics
and logistics that the Army has not experienced since the North African
caupaign. The stark contrasts caused by the terrain spectrum of sand, dust,
erit, mudstones, ridges, wadi, heat and cold causes problems for the trainer,
the logistician, the strategist, the tacticiaun, the planner, the commander
and the soldier heretofore not experienced by our Army since the 1940's.
This concept paper .ocuses on the engineer, his system and planning for its
employment in arid mountainous and desert areas.
The Purpose. The purpose of this study is to provide a concept paper or
framework for future combat development requirements for employment of the
engineer system in arid mountainous and desert terrain. Assessment will be
made of the environmental impact of such terrain on the current engineer
system structure, ductrine, equipment and training. This study will outline

general employment considerations of the engineer system as it exists now




and recommend new concepts and changes that could be applied to the engineer
system for such a different terrain environment. Such recommendations will
encompass force structure considerations, training, tactical employment and
equipment requirements.

E The Need. Not since WWII and the North African Campaign of the US Army

initiated by Operation Torch has the US Army been confronted with the chal~

(hat

lenges of potential combat in 2 desert area as it is today. The drift of
world politics and economics fueled by a petroleum cartel, internecine war-
fare in the Moslem worid and Soviet opportunistic exfansionism has caused a
shift of awareness among the managers of national strategy, planners of
military forces and trainers of soldiers from a "focus on Fulda" mentality
to a more realistic appraisal of potential conflict scenarios around the
world. Needless to say, their focus now eucompasses the greater Middle
East area of our globe.

While contingency planning, training, equipping and thinking has in-
tensified in tackling the problems land, sea and air forces would be con-
fronted with in operations im such austere areas, there i1s a requirement
for additional original thought to supplement ongoing actions. UOne area
needing a fresh and/or updated appraisal of doctrine, employment and devel-
opment is the application and use of the Engineer svstem in arid mountainous
and desert terrain. Our research has found lack of a conclusive and com-
prehensive analysis and study of such application of engineers in the desert
since a schooltext was published by the Engineer School, Fort Belvoir in
1951. Our study serves to initiate the beginning of an effort to focus

employment of the Engineer system in such terrain.

The Engineer System. Docirine establishes engineers as an integral part of
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the combined arms team. MHistory and battlefield performance verifies this
doctrinal premise. A quick review of the system is provided herein as a

basi:z for discussion standardization for tuis study. The functions of the

system and its location as defined by FM 5-100, Enginecr Combat Operations

place it in tue division area. Our study will expand the location to behind
the corps boundary for considera.ion purposes. This is necessary as inr such
austere envirouments, engineer functions will be required almost immediately

throughout the area of operations because of the immaturity of existing

infrastructure.

The Engincer system as described by FM 5-100:

Is composed of division and corps
engineers that can be shifted to
weight effort at the critical time
and place.

Provides sustaining or general
engineering to all division systems.

Provides a single point of contact
for all engineer activities in the
division.

Is & combat pewer multiplier that
reinforces terrain to the advantage
of friendly forces.

Emphasizes forward support to
maneuver elements.

Establishes normal unit relstion-
ships with maneuver elements that
strengthen the combined arms
coucept.
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The missions tiiat it provides on the battlefield are four:

GENERAL
ENGINEERING

Doctrine outlines each above mission requirements in the divisional

area as:

MOBILITY

Fill craters and ditchesby dozingor
hauling fill material.

Demolish and remove road blocks,
trees, or rubble.

Make quick bypasses around
gbstacles.

Clear paths through minefields
with mechanical equipment or
vocket-propelled line charges.

Span gaps with assault bridging.

Make combat trails through
wooded and heavily vegetated
areas.




' COUNTERMOBILITY

To concentrate forces at critical
battlefield locations.

To assist target scquisition and
development.

To destroy tar;ets.

| SURVIVABILITY

forces.

Defilade/protective positions improve the
aurvivability and effectiveness of [riendly

GENERAL ENGINEERING

Improve and maintain essential
combat and main supply routes.

Develop forward support areas for
rearming/refueling.

Prepare field and air defense
artillery positions.

Replace assault or blown bridges
with tactical bridging.

Repair airfields, build protective
positions, and develop minimum
essential logistics areas.

Provide water,

Conduct terrain studies.




Our research has revealed a need for consiweration, as mentioned earlier,
of engineer system employment in areas behind division and corp~ boundaries
in its combat and combat support role. This study will not address base
development requirements, but will touch those immediate needs of a force
introduced into an immature or nonsophisticated area of operations that
would have to be addressed by the force engineers from the beginning.

Field Manuals 90-3, Desert Operations and 90-7, Mountain Operatiomns

provide adequate doctrinal texts for commander and staff{ planning. The
treatment of environmental effects on equipment, personnel, and tactical
operations 1is adequate. However, the overall impact of engineer mobility,
countermobility and survivability on the specifics of tactical operations is
lacking. The wanuals are excellent starting references but should not be
relied upon as sole source documents.

Research Methodology. The study and research methodology chosen by the

authors 1s outlined below:

STUDY METHOD

DEFINITION OF SCOPE

IDENTIFICATION OF PROBLEMS

REVIEW OF CURRENT DOCTRINE AND LITERATURE
TERRAIN ANALYSIS (MID-EAST/SW ASIA)
HISTORICAL REVIEW

e WW Il (GERMAN/US/BRITISH)

es KOREA

oo 1967/1973 MIDEAST WARS

* REVIEW OF ON-GOING CONTINGENCY SCENARIOS
¢ INTERVIEWS

e CONTACT VISITS AND RESEARCH

- A e s S Remaderte o . ¥ = e

s et A e it A e i




Initial research revealed a desrth of information in botk historical and
contemporary sources on employment of engineers in such terrain areas.
Consecquently the focus of investigative research required a great deal of
analysis of bistorical reports and other documents to decipher the exieut
of engineer employment in the past; likewise, contemporary documents also
reflec.ed a lack of understanding and requisite degree of engineer planning
and involvement either in doctrinal or opevational matters.

LESSCN LEARNED: There needs to be more documentation for

historical and doctrinal purposes of engineer employment.

The burden falls upon the engineer family itself to do so.

Our study project allowed us to travel individually and jointly as part

of our research effort. This was invaluable for us and contributed greatly

in expanding our research perspective, horizons and access to data. The

contact visits and outside research sources we utilized were:

CONTACT VISITS/RESEARCH

S
{

ISRAEL ...... PN Ceeeeeen .LTC CERJAN
EGVPT...... ..oiiiiiiiiiinnsn vveeees... LTC STROUP
USAES .......iiiiiiiiiiiiiiiinenans . FT BELVOIR
CACDA.............. Cereeas . _FT LEAVENWORTH
usmc.. Cereeaaaaen Ceraeaan QUANTICO & 29 PALMS
USARS.......iiviiiiiiennnnanannrens cen . FT KNCX

REDCOM/RDJTF teeseaseestreentrvaernes ... MacDILL AFB
ACE ......... Ceetsenisesnensannen Cereiaaes PENTAGON
OCE..........covvn Cereeeraaes Cereraees WASHINGTON
MILITARY HISTORY INSTITUTE. ............. ... CARLISLE
2074 BDE/XVIt ABN CORPS.......... Cereras .FT BRAGG
101ST AIRMOBILE DIVISION ....... veers...FT CAMPBELL
ENGINEER TOPOGRAFHIC LAB............... FT BELVOIR

Appendix 1 is a sample trip questionnaire taken to Egypt on one of the

research visite.
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Format Selection. Our research led us to the conclusion that one individual

study paper by two Army war college students could not be a panacea for
doctrinal, training, equipping and employing deficiencles currently existing
for the utilization of the engineer system in arid mountainous and desert
terrain. We did not intend for the study to be so initially; rather as
stated in the preface, we desired the study to be seed material for potential
engineer combat development projects and to provide unit commanders and staff
officers of both engineer and engineer supported units facts, considerations
and recommendations for potential missions and projects in such a terrain
spectium.

Th%s goal led us to the following format selection:

TERRAIN [MPACT AND CONSIDERATIONS
MOBILITY

COUNTERMOBILITY

SURVIVABILITY

GENERAL ENGINEERING AND SPECIAL ASPECTS
FORCE STRUCTURE CONSIDERATIONS
ADDITIONAL CONSIDERATIONS

The terrain section will focus on generic aspects of arid mountainous
and desert terrain, rather than specific countries. The terrain section
will not be a terrain amalysis of any specific country. It will address
what is to be found and what can be expected in the arid terrain of the
Mediterranean basin and the horn of the east Africa areas.

The mobility, countermobility, survivability and general engincering
sections will cover historical lessons learned (relearned), system employ-
ment in such areas and conclude with considerations and recommendationms.

The force structure section will delve into cousiderations our study

has led us to from historical experienczs and currcnt {orce needs. This

section will lay out questions of mission selection with limited engineer

.....




assets and address need for additional (restablished) engineer structure
for missions without resources.

The hibliography represents another section that the authors hope will
be contributive to our targeted readers. All documents listed are unclas-
sified and in the US Army War College libraries.

An additional section, General Considerations, was added as a chapter
to provide infcrmation that the authors gathered from their research and
study on different aspects of warfare in such a terrain spectrum - that
are not necessarily engineer related but could assist the commander and

planner.




CHAPTER 1I

Terrain Aspects and The Engineer System

You can find it all in the Middle East, if you shop around for
it. Desert heat, sand, soaring mountains, rough plateaus,
freezing wind, and snow -~ even rice paddies along the Caspian's
southern shores. !

Charles L. Black

Military Correspondent
Columbus (Ga) Enquirer

Purpose. The purpose of this section is to create an awareness of the terrain
spectrum that would confront the commander, staff planner or troop leader of
any Army unit that could be deployed to any arid mountainous and desert ared,
but in particular, the engineer. As stated in the introduction, orientation
is on a generic set of terrain aspects and not country specific aspects,

Terrain and tactical principles of employment on terrain will not be
altered in operations in arid terrain. The terrain because of its austerity
docs take on new importance for consideration as a combat multiplier for the
commander. FEuropean or continental focus on objectives is changed because
of this austerity. Seizure of and retencion of specific terrain may not be
required. Orientation on enemy force as always remains paramount in desert
operations. Key terrain may be water sources, passes, defiles, crossroads,
logistical dumps, airfields rather than those terrain features common to a
continental type form of combat. Cover and concealment vary. too, in great
contrasts from the flat sand plains to the narrow mountain passes found in
the region.

A scldier and his leaders need to know about the desert environment,

how to live in it, how to operate in it effectively and how to successfully

10




fight in it.z The engineer, being the comander's terrain expert, needs to
fully understand, appreciate and utilize the terrain spectrum found in such
areas. The engineer must be able to effectively utilize the elements of

the terrain spectrum found as a combat multiplier for his unit's mission in

conjunction with the engineer system.

Content. This section will address the various elements of the terrain

spectrum (environment) found in arid mountainous and desert areas. Specific
area focus will be on the geographical area now called the greater Middle East
region. Concept of this focus is to remain generic and not country specific
as previously mentioned. This area of the globe contains the majority of the
world's deserts, although other continental deserts are also found in the
Ametricas, Australia and central Asia. Selection of this area focus stems
from its critical position on the world's stage of politics and economics.

This section will address climate and weather, topography, i.frastracture,
water and other aspects. Engineer specific aspects with respect to this
terrain spectrum will be further addressed in subsequent chapters on the

functional elements of the engineer system.

THE SPECTRUM: 1ITS CONTRASTS

The desert area confronts one with stark contrasts. Contrasts of
terrain forms, of temperature, of weather types, of vegetation, of wildlife
and of habitation. All of these contrasts impact directly on the planner
or executor of military operations in this terrain. The impact could be
adverse or even fatal, if the soldier or unit is not prepared to understand,
to cope and to function in such a potentially hostile environment. TEngineer

squads could find themselves operating in rocky plateaus or sandy flats with

11
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daytime temperatures exceeding the high 90's and nightime temperatures below

freezing. Understanding of this terrain spectrum of contrasts is vital.
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Map II-1. Desert Areas of
The World.

Aridity. The common factor among all d sert areas is aridity. This coupled

with the high temperatures found during sunlight hours accounts for the

extreme dryness of the area. Evaporation of water takes place at an extremely

rapid rate. At least three fourths of the region under consideration for this

study has an average yearly rainfall of less than 10 inches. Humidity can

vary though, from zero to almost 100 - depending on wind and location of

AR AR MO 0% s ety o v

coastal water bodies.3 This lack of rainfall in the region can be misleading.

The rainfall when it occurs can be a quick, violent deluge causing flash

flooding in wadis where there has been no rain in several years. In contrast,

some of the desert mourtains in this area may get several times the rain as
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desert lowlands only several miles away.
Climate. The impact of aridity upon the extremes of climatic conditions
and the daily weather provides a vonge ol contrasts which definitely impact
upon any type of military operations in this region. These sudden dramatic
changes vary from extreme diurnal temperature variations, sudden windstorms,
high solar glare to intense rainstorms. Appreciation is needed by the
military trainer and planner of this noncontinental type weather phenomena.
Temperature. The extreme temperature variation experienced by the Afrika
Korps upon its introduction into the North African desert provided ome of the
major initial concerns for its troop leaders. However, discipline, training
and acclimatization done properly provided soldiers soon fit to fight even
during the greatest heat of the day; if needed.h

Extreme temperature ranges can be expected in all types of arid terrain
encountered because the solar radiation warming the air and ground to highs
during the day can be quickly dissipated in the evening when the clear skies,
low humidity and lack of vegetation cover permit a rapid escape of heat from
the earth. This temperature range can occur f{rom the arid mountains to the
flat coastal sand deserts found in the area under study. For the soldier
this diurnal change can often be exacerbated by the constantly blowing wind
of some arsas of this greater Middle East region, thus, introducing a chill
factor that lowers ambient temperature around the body even wmore with the

iack of humidity.
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Temperature Variations °F - Seasnnal
(mean daily average)

January Region July
47-50° Atlas Mts. 80-84°

(Morocco, Algeria)

52-56° Sahara 80-110%+
(Algeria, Libya,
W. Egypt)

69-80° S. Sahara 90-110%+
(Egypt, Sudarn)

69-85° Abyssinian Plateau 90-100°
(Ethiopia, Somaliland)

60-75° srabian Peninsula 100-110°+

10-45° S.W. Asia Highlands 80-100°+

(Syria, Iraq, Iran)

While the table above illustrates mean daily temperatures for the normal
two seuson year of this arid region, daily temperature variations can range
as much as 72°F. The Afrika Korps experienced midday temperatures in the
130-140°F with extreme temperature drops to the low 50's in the evening during
the summer in the Sahara. The winter brought similar ranges from 85°F in
the day to sometimes 5°F at night.6 Similar daily contrasts can be taken
from variation in the Zargros mountains and the Abyssinian highlands.
Rainfall. Little needs to be said on rainfall in this arid area except a
word of caution. As already mentioned iIn scme areas during the winter season,

rainfall can occur rapidly and violently in a short period of time turning

wadi bottoms into raging currents and some types of soil (clay, silty clay,
salt flats) into muddy morasses.
Wind. Another weather factor normally of no concern for those of us experi-

enced with continental climates is the incessant wind found in tnis arid

14




region, Known by several regional or ethnic names, the desert wind is a
force to be reckoned with by all desert occupants. Known as the Sirocco to
the Algerian, the Ghibli to the Libyan, the Chili in Tunisia, the Khamsin 'é%

in Egypt or the Shamal (Seistan) in Iraq (Iran), these winds are seasonal

K

in their intense periods and can bring about dramatic weather-temperature

changes, severe reductions in visibility, choking sand and dust and high

velocity hurricane force bursts. Having experienced a Yhamsin in Egypt
on the research part of this study, one of the authors can {ully appreciate *

-
v

the area handbook description of a typical Khamsin being a hot driving A%‘il

wind. gusting up to 40-50 mph, causing a temperature dror of 30°F in two

hours and near zero reduction of visibility from sand and choking dust.7

A force to be aware of, is the seasonal Sirocco or Khamsin, and not to be

ignored by any army planner.

Sunlight. Sunlight - daylight, solar radiation, shimmer, atmospheric boil,
mirage, solar glare - has an lmpact on desert operatioms. Light causes
problems for the desert operator by glare, heat reflections, thermal iadiation

and shimmer (mirages). This is another area for appreciation by the planner
i.
and executer of military operations. &

Togograghz.

Steppe-desert areas embodying open terrain, sandy and
stony land surfaces, the lack of water, roads, building
materials, landmarks and all other characteristics im-—
plied by the term "desert" are no strangers to Soviet
military planners.8

Desert terrain covers th2 spectrum of landforms found in any geography
book: steppes, valleys, wadis, plains, hills, mountains, plateaus, sand

dunes, salt flats and marshes. The topography of the greater Middle East

covers it all - although with parhaps regional or ethnic names - jebels,
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barkhans, subkhats and ergs. Our research has indicated a lack of consensus
on type classifying of the different terrain forms found. Our selection

is based un our judgement of the most convenient selections f . . > terrain
planner and user - the engine.r and hi. supported tactical ¢ Quer,

A great deal can be written about different types of terrain forms in
arid regions. Characterization can be made of barreness and ceverity of
the terrain. Steepness can be a characterist.c caused by volcanic activity
or erosion. Ancient alluvial fans without vegetation can be found. Wind
eculpted formations of weathered exposed rock are there, too. Steppes or
plateaus, deep terrestrial gashes, dry wadis all exist. Deserts of this
region are not just sand dunes and plains, but represent a melange of
topography. Our selection of classification places the greater Middle East
desert into four major types: the dune/sand desert, the rocky/gravelly
plain desert, the rugged hills and mountains desert or the highland desert

and the salt flat and marsh desert.

" dﬁgmwmsﬂ‘ T qrpleg g

Fig. I1-1. Typical sand dune - wind
shaped erg. Saudi Arabia.
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The dune or sand desert. This area is the most common conception of desert

terrain. Found in the Sahara, the empty quarter or Rub'al Khali of Saudi
Arabia, the Syrian desert, the Sinai, it represents the majority of terrain
found there. But, it historically represents the area least fought over,
least inhabitable and least suitable for any type of warfare. It can be
characterized by sand, dunes. hard level plains, depressions, no distinct
landmarks and scant water resvurces. It is not necessarily all sand. The
sand is the most predominant characteristic of the area. These sandy areas
comprise some 20 to 40 percent of desert regions in the world.9 The sand
areas generally provide a range of size in sand particles and dust that will
provide maintenance problems for weapons and other mechanical equipment.
The dunes, wind blown and shaped, found within the region may be crescent
shaped (barkhans) or chains of continuous ridge dunes (ergs) stretching
longitudinally. These dunes may vary in height from 6 to over 300 feet.
Length on the interior dumes (ergs) could stretch for several miles.lo

For military operations, such desert areas offer little concealment
from air observation, some cover from ground flat trajectory fire, poor
trafficability in soft sand, unfavorable terrain for unconventional forces
and unstable conu tions for tunneling or dug in bunkers. The Af: :a
Korps found such dunes impeded off road traffic seriously; required constant
road maintenance where roads crossed dune areas; and generally provided an
impenetrable barrier to friend and foe alike.]1 Study of the North African
campaigns finds manuever limited to about sixty kilometer banc due to

these dune foundations and lack of water.
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Fig II-2. Typiral rocky/gravelly desert
plain, Jordan

The rocky/gravelly plain desert. This landform shares with the highland

desert approximately 35 to 50 percent of desert regions.12 This type of
plain in the desert affords the best cross country trafficability for a
mechanized force. 1t affords excellent road and airfield construction com-
patability. Observation from the air is limited. Concealment from the
ground varies with the variance »f relief locally, as well as cover from
flat trajectory weapons. Long fields of fire are generall:y the noxm for
such areas, Depending upon the hardness of the substratum, this type of

desert affords good opportunity for bunker construction and entrenchments.

>

Mspersion off road is relatively easy with the good trafficability. Such

areas can be interspersed with wadis, lava bolder fields and inhabited

18




infrastructure clements - secondary roads, villages, oases.

: Fig 1I-3. Typical highland
i deszrt area. Iran.
i
1
‘g The highland desert. Unsuitable for convertiongl forces. it is arid, has
1
% temperature extremes and possesses poor and censtricted road nets. Steep
§ side valleys, dissected terrain, exposed bedrock and stony soil, sharp
3+ curves, steep gradients, no off road diepersal opportunities, all contribute
] to make the highland desert area generally favorable for unconventional

H force operations. Bunker construction is difficult, tunneling is better but

hard. Obser.ation is excellent; concealment varies. Deep gaps of varying

lengths need to be bridged over. Snow protlems and freezing temperatures

can occur. Road icing occurs sometimes. Typical conditions cited above can

x
¥
H
H
&
¢
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be confronted in the Atlas, Zargros, Elburz mountains and in the Ethiopian

PP

highlands.
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Fig. 1I-4. Typical saltflat or subkhat
desert area. Sinai,

The salt flat or subkhat desert. A unique terrain feature that is generally

impassable for trafficability purposes. Flat in relief, generally sea level
in elevation, found close to the coast but may also be found far inland,

the subkhat should be considered a natural obstacle. It is an area nor-
mally covered with a thin salt crust underlain in most places by a brine
saturated soil. Dry during the summer; marshy during the winter, it can be
characterized as a desert tundra in reverse. Some wheeled vehicle traffic
can during dry season pass over portions, usually only once, before break
through on the crust occurs. Recovery is difficult from the lack of firm

2

. 1 . - .
anchorages or bottom for retrieval. ~ The Afrika Korps characterized the

subkhat as salt marshes and labeled them as extremely difficult terrain.
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Such marshes played a vital role of natural obstacles in their defense of

the Marsa el brega line. They claimed that fords through at least the North
African subkhats exist and could be crossed without difficulty by vehicles.14
Consideration should be taken of the subkhats potential for offense and
defense in planning operations.

Life in the Desert. As expected vegetation in desert areas is scarce.

Generally, it can be significant in initial location of subsurface or ground
water sources. Such vegetation when found will be scruffy and can hardly
be cvunted upon for cover, concealment or shade.

Animal life, likewise, is sparse and hardy. Reptiles and insects can
be expected to be hostile to the human. Pests expected to be found in desert
areas are: mites, flies, fleas, ticks, scorpions, lice, parasitic worms
and centipedes. All are known to cause great discomfort and pain upon man.
Mites, gnats and sand fleas were particularly noxious to troops of north
African cimpaigns in WWIT.

Infrastructure in the Desert. Outside of built up metropolitan areas, areas

around water supply sources and industrial sites connected with natural
resource procuremcnt, man-made structures in the desert are far and few
between. Roads and t:-ails are generally scarce in the open desert - bitu-
minous or gravelec tracks, narrow widths (10-16 ft), straight alignments,

low load capacity (16-20 t), and no maintenance. Roads in the mountainous
areas are similar in their simplicity/primitivity of construction and traffic
bearing capacity - sharp gradients (10-20%), no off road dispersal area,
muitiple switchbacks, narrow-low load bridges (10-16 t), steep sides and
shoulders, ice and snow problems in some areas, deep chasms to be spanned,

poor maintenance of wearing surface and thin bitumincus or graveled roadways.
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Airfields, outside of major built up areas, generally require STOL or
rugged landing carriage aircraft. Ports found in the area vary in capacity,
quay or beach capacity, lighterage availability and loading/off loading

capability. Power and utility development ranges f{rom scanty and antiquated

to modern and efficient. The greater Middle East is undergoing an infra-~

structure renaissance and infrastructure currency and capability should be

+ ot

high on any engineer's EEI in planning operations. Currenc library research
conducted revealed a lack of information for an up-to-date assessment., The

4 engineer planner should anticipate operations in an underdeveloped region

that is modernizing at respectable rates in some areas and lethargically in

other areas.

Water in the Desert. The most critical item in warfare conducted in arid

regions is water. So critical that water sources become items of tactical
and strategic value for opposing forces. What few natural sources that
ex:st may be too brackish or saline for human consumption. LTG Fritz
Bayerlein, Afrika Korps, in discussing operations against the British in
1941-42 cited that in <1} the operations conducted by opposing forces that
Y...the lack of water in the regions involved was by far the greatest

wl5 . .
deterrent. General Bayerlein further discusses the problem of water
supply in comparing the logistical requirements for the transport of food

. . . 16

(1 Kg) and water (4 Liters = 4 Kg) per man on a daily basis. Water

supply, location, discipline and control will be discussed in the General

Engineering section oi this study.
Dust. This element caused the Afrika Korps an untold amount of headaches -
tactically, hygienically and logistically. The Egyptian and Israeli armed

forces fare this fine, infiltrating, granual, grindury, choking dewmon daily
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and cite it as one of their major enviroamental problems from '67, '73 and
today.

The comments below from the German Desert Warfare are an excellent

portrayal of problems caused by dust.17
DUST

a. Effect on Troops, Weapons and Equipment

Men in the desert are constantly exposed to the effect of
dust. This bothers the fighting man all the more because he bas to endure
it in conjunction with heat and the lack of water. There is no universal
remedy against dust in the desert. Dust is a betrayer, which enables one
to perceive every movement for great distances, even by individual vehicles,
both from the ground and the air.

Every footstep on the surface of the desert throws up dust and sand;
moreover the almost perpetual winds carry along dust with them, generally
in the form of dust columns as high as a house, which form themselves into
whirlwinds and wind-spouts. 1In the beginning the German troops in the desert
suffered considerably from dust and had to fight against mental depression.
However, they quickly became accustomed to it, so that their fighting power
was not affected to any appreciable extent. The dust there does not cause
any injury to health, since it does not contain any angular or sharp-edged
particles which might lead to lung diseases. The eye inflammations caused
by dust did not have any serious consequences. Lt proved helpful to wear
dust goggzles, especially in the large clouds of dust produced by moving
colums of motor vehicles. Therefore, every soldier in the desert was
equipped with a pair of dust goggles.

The effect of dust on weapons and equipment, including motor vehicles,
is considerable in the desert. Dust had the greatest effect on motor
vehicles, because the dusty air which was sucked into the cylinders attacked
the cylinders and pistons and caused these parts to wear out quickly. Spe-
cial air filters reduced the wear, but could not prevent it altogether.

In general purpose cars (Volkswagen) the air intake openings werce installed
in the interior of the car in order to give the engine purer air  In tanks
th2 air was sucked out of the battle compartment. In spite of this, the
average lifetime of a Volkswagen engine in the desert was only 12-14,000
kilometers in comparison with 50-70,000 kilometers in other theaters of war.
In the desert it was necessary to change tank engines after about 3500
kilometers, while they would last for 7-8000 kilometers in Europe. To be
sure, this was due not only to the effect of dust but also to a considerable
degree to the necessity of driving long distances across country in low
gears. The other parts of motor vehicles (such as the brakes, chassis, and
all parts which could be penetrated by dust) also suffered considerably more
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wear and tear than under normal conditions. It is not possible to give
any figures on this point. What is certain is that motoer vehicles in the
desert need substantially more lubrication than in other theaters of war.
No special greases and lubricants were used.

The barrels of guns, as well as all unprotected moving parts, were
especially affected by dust, The wear on barrels, therefore, was con-
siderably higher than in a European theater of war. Machine guns, sub-
machine guns and other small arms were the weapons most endangered, because
inasmuch as they were used on the surface of the grouns they were especially
exposed to the effects of dust. It was, therefore, necessary to protect
all the movable parts of guns and equipment, especially the breechblocks,
by such expedients as wrapping them up when not in use, covering them with
shelter halves or by other means. The barrels of artillerv pieces and rifles
had to be provided with muzzle protectors whenever they w: e not being
fired. In view of the effects of dust, special importance was attached to
the care of weapons and equipment, as well as to cleaning them frequently.

b. Effect on Combat Operations

The generation of dust made 1t practically impossibl .o
conceal marching columns. Dust clouds could be seen even at great dis-
tances and enabled one to recognize the size of the columns and sometimes
even the type of vehicles (wheeled or track-laying). Ou the other hand,
the effect of dust was also taken advantage of for purposes of camouflage
and deception. Dust was often created artifically in the desert chiefly
for purposes of deception. Rommel was the first to recognize the possi-
bilities of this method, and he employed it up to the summer of 1942.
However, even he often fell a victim to enemy deception measures.

We shall quote the following passage from the diary of Field Marshall
Rommel concerning the importance and effect of dust:

"On 13 March 1941 I transferred my headquarters to Sirte so that

I could be closer to the front. 1In order to save time 1 atrtempted

to reach this area by airplanc. 1In the arca of Tauroga a cand-
storm came up. The pilot of the airplanme turned around, although

I tried to get him teo fly on. The trip was then continued by car.

We were now forced to admit that we had had really no idea of the
tremendous force of such 2 sandstorm. Huge clouds of a reddish hue
obscured our vision and the car crawled slowly along the coastal
road. Often the wind was so strong that one could not drive at

all. Sand dripped down the car windows like water. It was only with
difficulty that we could breathe through a handkerchief held in

front of the face and perspiration poured from our bodies in tae
unendurable heat. That was the ghibli. In the silence I made
apologies to the pilot of my airplane. One Luftwaffe officer actually
crashed with his airplane in the sandstorm that day.
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"On 4 April 1941 1 got underway with my combat staff at 0300 in
order to bring the artillery battalions into their positions before
daybreak. In the complete darkenss we did not find the columns. On
the next morning we repeated our attempt and were finally able to
locate the artillery. Among other things, we ran into the rear

of a British outpost area without knowing it. Although we only had
three vehicles, of which only one was fitted with a machine gun,

we drove up to the epemy at high speed while raising a great deal

of dust. This apparently made the Englishmen nervous and they
evacuated their position in great haste, leaving weapons and material
behind."

c. Effect on Tactical Measures

During the first attack on Tobruk dust had the following

effects, concerning which we quote the following passage f{rom Marshall
Rommel's diary:

"The "Brescia' and "Trento" Divisions were supposed to attack Tobruk
from the wes: and to raise a great deal of dust in the process in
order to deceive and pin down the enemy. During this time the main
attack group -as supposed to swing around south of Tobruk in a wide
arc through the desert and attack from the southeast. The dust
which was thrown up deceived the enemy so thoroughly that he guessed
that the attack would come from the west and paid no attention to
the enveloping movement. When the enveloping group had reached its
jump-off positions, their columns were struck by heavy British artil-
lery fire. lowever, the air was soon full of heat vibrations and
gusts of sand blew into the faces of the enemy. Good visibility
soon vanished completely.

"On 11 Anril the encirclement of the fortress of Tobruk was completed.
The "Brescia' Division opened the attack. A great deal of sand was
blowing and the British artillery could therefore not be expected to
direct any aimed fire.

"At about 1300 several enemy tanks moved past Ras ¢l Madauer toward
our lines. Because of the tremendous amount of dust, which moreover
was being blown toward our positions, it could not te seen whether
they were followed by any additional tanks and whether it was really
a major attack. Therefore, I immediately committed all the antitank
guns which were available in this area. It actually was a major at-
tack and we succeeded in xnocking out several tanks and halting the
enemy advance.
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"Around 1800 on 30 April a ncw attack was opeped against Ras el
Madauer. Numerous Stukas cooperated with us. Soon the hill was
hidden in thick clouds of smoke and dust. The visibility of the
enemy was reduced to zero. It was impossible for them to deliver
any aimed fire. Our attack led to a complete victory."

During the advance of the German Africa Corps from the Alamein position
into the British rear area the effects of sand varied:

After the Africa Corps had replenished its supply of motor fuel and
ammunition in the morning of 1 September, it began to move about 1300. At
first the attack made good progress in the violent sandstorm, which blew
into the faces of the enemy. Unfortunately, the Italian divisions were
very far off and were unable to take advantage of the camouflage provided
by the dust clouds in their advance. The vehicles and tanks toiled labo-
riously through the deep sand drifts which covered the attack area. A
fitful sandstorm raged all day and prevented the British air force from
attacking in strong formations. When the sandstorm abated during the
evening, the spearheads of our attack were engaged in stubborn combat with
a strongly fortified enemy defense position and the attack came to a halt,
Incidentally reference might also be made here to the statements given in
Chapter I1, Section 7.

The intervals which the advancing units were ordered to keep from each
other in order to avoid dust varied according to whether the dust cloud was
being blown in the direction of the advance or to the side. Moreover,
since the desert expanses were in general c~asily traversed by all kinds of
motor vehicles, it was possible to drive with gaps between the separate
vehicles, thus reducing the effect of dust on the driver and his visibility.
In general we used intervals of fifty meters, both in depth and width.
During the night this interval had to be shortened for the sake of visi-
bility in order to maintain contact with the man in fromt.

The generation of dust through the recoil of the powder gases in
artillery firing, thereforec, was of no special importance for the detection
of artillery positions, because the combat zone was always enveioped in
dust clouds anyhow. <“he discharges of guns of especially flal trajectory
with a low barrel elevation -~ antitank guns -- could be observed and
racognized with particular ease by the enemy because of their characteristic
dust clouds. Naturally, they also prevented the gun crews {rom observing
the effects of treir own fire.

d. Effect on Aircraft and Their Crew

Sand and dust had no appreciable immediate effect on airplanes
and their engines, since sand filters were attached to the intake valves.
Dust had no effect on the efficiency of the engine, but neverthecless one
had to expect more rapid wear and tear on the engine, because very fine
dust particles were not cntirely kept out by the air filter. Even che
special precautions taken during refueling did not always provide hundred
percent security.
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Very heavy sandstorms made flights practically impossible because of
the extremely poor visibility when taking off. However, they were com-
paratively rare. The ghibli brought sand out of the interior at heights
of as much as 5000 meters; it was still easily visible 100 kilometers
out to sea, and indeed cccasiunally was even carried as far as the European
continent. This greatly hampered horizontal visibility, especially against
the sun. Sometimes visibility was reduced to below ten meters. On the
other hand, vertical visibility was only slightly impeded. It was only
iu exceptional cases that direct observation and aerial photography
furnished satisfactory results about target details. 1In all airfields
which consisted merely of sand it was difficult, and sometimes dangerous,
for several airplanes to take off and land together. When there was no
wind the dust remained hanging over the ground for an endlessly long time,
so that in spite of extensive improvisations, formation take—offs failed in
their purpose. Landings had even more unfavorable effects, since machines
with empty fuel tanks simply had to land, in case they could not reach an
alternate airport. Wher the wind was blowing, airplanes took off with a
slight cross wind, so that the dust raised by the take-off would be blown
to one side and not disturb the pilot behind. Difficulties also arose in
dropping bombs on point targets, since the dust thrown up by the first bomb
made it impossible to sight the target accurately. Although the breathing,
sight and other functions of the men in the machine were hardly disturbed
by sand, the radio equipment was more sensitive. Many radio failures could
be traced to this cause. The mose widely diflferent methods were adopted
to reduce the ill effects of dust in the airfields.

(1) By selecting surfaces that were somewhat grassy or
crusty even if they possessed other disadvantages.

(2) By laying out abnormally large airfields or several
airfields located close together.

(3) By reinforcing the surface of airfields with asphalt
or mats.

Nevertheless, dust and sand also had certain advantages for observers and
scouts. They made it easier for the latter to detect every movement, even
on trails and airfields., However, inexperienced crews often overestimated
the strength of the enemy.

The tracks visible in the desert sand also enabled one to recognize
where enemy troops had passed, as well as the strength and objective of the
movement .

Besides the sand filters attached to the intake valves no protective
devices were installed either i the engine or in the airplane itself. On
the ground it was possible to protect airplanes, cngines and machine parts
against sand only to a limited extent by the use of awnings. Repairs were
made in repair tents.
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CHAPTER III

MOBILITY

INTRODUCTION

Before discussing the employment of specific engineer systems in
mountain/desert operations, it would be beneficial to draw a comparison
between the allocation of engineers to systems in a mature theater (NATO)
versus an immature theater or contingency area of operations. Figure T11I-1
represents a schematic distribution of engineer systems effort in a corps
for both scenarios. In the mature theater, the proportionment of engincers

by system is defined and supported by well developed requirements,

Echelcens above corps (EAC) requirements do not impact on the corps engineer

I gy
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force structure in a NATO type scenario. The contingency theater, not
being developed in infrastructure, may require satisfaction of EAC
engineer functions immediately by the force engineer element. These EAC
requirements place an additional demand on the corps engineer force
structure. The ideal mix of engineer forces allocated to the different

subsystems necessitates careful cvaluation by the engineer planner in

accord with the command guidance. The foliowing discussions will put forth
considerations for assisting the maneuver commander's decicion process in

the allocation of engineer forces to each of the subsystems.
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Figure TII-1

Historical research provides a wealth of lesscns learned; however,
there is no substitute for the levels of experience gained through actual
or similar mission avea training. Because we have not developed an
experience base in large scale (corps) operations in arid desert/moun-
tainous terrain in the last thirty-five vears, the commander and planner
fare 2 difficult force allocation process for a greater middle east
contingency. kor sucn scenarios, defensive opeiraiicre are the primary
orientation of the force in the initial phases of deployment. Defensive
operations would continue through the early stages of logisticc | se
expansion and force build—up.1 This defensive phase would be marked by
operations to delay, destroy or expel the eneay to allow future tran-

2
sition to cffensive operations.
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The difficulty of the force allccation process is the result of the
impact of a number of signi‘icant elements:

¢ The threat can span the spectrusr from guerrilla activity to organ-
ized forces with modern weapons, Soviet or Soviet supported. Consequently,
the allocation process must remain flexitle to allow tailoring to the
threat.

e Host nation support, level of infrastructure and potential for
third country basing impact heavily on the allocation process.

e Air/Sealift constraints, particularly in the early stages of
deployment limit the quantity of engineer forces and engineer equipment.
o The sheer magnitude of the potential operational area dictate

mobility considerations, and the unit selection/configuration.

® Much of the required force structure will consist of reserve
components; mobilization time is critical to time - phased deployment.

These elements must be considered in context with one overriding
consideration - a contingency operation in the middle east is different. .
differ:nt in euvironment, and different in the training/readiness aspects
the US Army has focused on im thz veceunl past. The difference can be
illustrated by the following factors:

e The extensive distances over which tactical operations will take
place governs the type forces best suited for deployment. These are
initially airborne, airmobile and light infantry units, with the follow-
on potential for mechanized/armor force-

® Support of these forces may reqvi  the use of the Temporary For-

warda Oper~.ing Base (TFOB) cencept, in addition to providing a secure
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lodgement area and/or a third country operating base - all marked by
extensive, lengthy LOC's.

e Traditional force allocation rules, suchk as those utilized for
NATO type corps, may be invalid. As mentioned, EAC needs must te included.

e Environmental considerations demand special training programs
oriented to the mission area.3

It is within this framework that we discuss the Engineer System in
the greater Middle East contingency environment.

GENERAL

The engineer mobility system is composed of those tasks performed by
engineers which assault the terrain in order to move the force. The
system is normally executed forward of the brigade rear boundaries by
divisional engineers, corps engineers, or a combination of both. Tasks
range from clearing lanes through minefields, constructing combat
trails and destroying anti-tank ditches cnd obstacles to assisting maneu-
verability of the force as required.

Key to the allocation of engineer effort to the mobility role is the
mission of the force. The mission will dictate the placement of engineers
within the battlefield. Offensively, engineers would be well forward,
while defensively, they would generally be displaced in depth.

In a Middle East environment, the mobility tasks of the engineers in
the forward areas are reduced. The reliance on helicopters for movement,
and the lack of motorized elements in tha forward areas, suggests that the
engineer mobi.ity role may be more heavily weighted to supporting offen-

sive operations tnan any other tactical operation. Minimal local ground
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mobility regquirements may be necessary to support TFOB operations. Other
divisional area and corps rear mobility requirements would be accomplished
by corps general engineering assets.

Extensive, lengthy LOC's in the early stages of operations will, for
all practical purposes, be unsupportable. As the dependence on ground
transport in the forward areas increases, so does engineer allocation to
the mobility role, particularly as the contingency corps transitions from
the defense to the offense,

Existing ground lines of communication in the desert are scarce, with
few roads or tracks. Mountain roads are equally poor, follow defiles and
contour lines, and marked by many hairpin turns.4 Cross country mobility,
while obtainable in the desert with difficulty in some areas (Figures III-2,

I1I-3), may be an almost total impossibility in the mountains (Figure IT1I-4).

Figure III-2
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LESSONS LEARNED

Historical research, primarily from WWIT and the most recent Arab-
Israeli conflicts, has produced lessons learned of considerations for

é and employment of engineers in the mid-east environment. Although the

forces studied were heavily mechanized, the lessons are equally valuable
to a light airborne or airmobile force. The potential for Soviet involve~

ment, which would be heavily mechanized, gives further validity to the

historical problems, techiiiques and tactics which have been identified.
Soviet desert/steppe operations in the Trans-Baikal, 1941-45, provide data
also, and are the basis for Soviet desert training programs today. The
lessons learned for mobility were:

e Troops which are not motorized (mobile) are valueless in desert
warfare and are ineffective against a motorized enemv.5

e Engineers must be placed as far forward as possible in the initial
assault to quickly breech/overcome obstacles.6

® Standard mine clearing drills were established by most units.7

o In desert warfare, retrograde movements will usually be restricted
to roads and will be difficult owing to the lack of natural obstacles
favoring new defense lines.

o Use of booby traps was devastating to morale and the rapid movement

of forces.9
e The most effective obstacle to mobility was the sporadic mining
10
of long siretches of road.

e Salt flats provide natural cobstacles to mobility; WWII techniques

. . 11
were to close gaps with mines.
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® Sporadic mining of roads in defiles proved to be the major deter-~
rent to Israeli mobility in the 1973 Letani Operation.l?

9 Every possible source must be utilized to gain information on enemy
r ine operations; experience indicates:

Air Photos ~ Limited

Prisoners - Very Limited

Listening (at night) Not Useful
Night Patrol Reports - Very Limited
Daylight Reconnaissance =~  best method; accomplished mostlv by

engineer officers.13

o Long range patrols provide invaluable reconnaissance behind enemy

lines.14

# The nezed for expanded recomnaissance capability, particularly
. . RPN 15
engineers, Is significant.

e Enginecer reconnaissance must be with the most advanced tactical
reconnaissance; priority across the entire front; specific attention to
obstacles to movement, water scurces, engineer supplies and terrain.

e Engineers . . . development (location) of water sources may be
possibly the most important role. Reconnaissance for water requires con-

. .1
siderable emphasis.

e Engineer units accomplished more work at night than in daylight;
night training is most essential for every type engineer mission.

e Training preparation for operations in desert environment must
emphasize navigation; orientation by compass/stars, driving by march

compass, night marching and movement attendant to opesrations in open

terrain.
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e Aerial photographs yielded much useful information, but only
physical reconnaissance could establish required information for counter-
. . 20
mine operations.
e Astronomical observation teams provide a significant capability
. . 21
for navigation.
e Russian experience in the Far East indicated a requirement for 2-3
. . . . . . 22
times more engineering troops and equipment in a desert environment.

e Soviet engineers (Irraeli also) construct rough tracks parallel to

roads whenever possible . . . wost rapid, successful method of opening

interdicted routes.
o Israeli experience in the Sirai delineated eaglineer mobitiity tasks

as:

.. In Dunes
- Reduce marginal slores
- Clear lanes in minefields

.« In Mountains

Destroy anti-tank ditches and obstacles

Smooth rock steps

Prepare short paths into and out of canyons

1

Reduce slopes along short distances

Clear lanes in minefields24

Emploving the Svstem

In discussing the employment of the engineer mobility subsystem, the
Temporary Forward Operating Base (TFOB) concept will be used as an operat-

ional focal point since it reflects current contingency corps doctrine.




LTI T

The primary LOC facility within a TFOB would normally be an existing
airfield -~ fixed or tactical. The requirement for construction of a C-130
tactical field may be necessary. Current divisional airmobile/airborne
equipment TOE's are capable of constructing/repairing tactical airfields,
although much equipment in the inventory has exceeded its useful life.
Programed purchases of light equipment for airborne/airmobile use in the
near term (FY82-83) should eliminate current equipment shortcomings. The
repair of damaged fixed facilities would exceed divisional capability,
requiring corps combat engineer battalion or support equipment be committed
in support of a TFOB on a mission basis. Minimal road network support
within a TFOB would also be required for repair of enemy rrad interdicticn,
and to establish and improve combat routes between elements as necessary.
Such demands would be much more difficult to satisfy in mountainous
terrain. Given mission plans to support a network of TFOB's and divisional
battalion support of mobility/countermobility operations, the availaole
divisional assets will more than likely exceed organic czpability. Corps
cugineer assets must be available and prepared to respond. The avaiizbility
of a corps airborne combat engineer battalion and an airborne light equip-
ment company are essential to provide corps eagineer flexibility. the
multitude of successful Vietnam tactical airfield counstruction/repair
operat ons was in part due to the extensive experience gained and tech-
niques developed during the testing of the airmobile division. This

same capability has long been a primary capability of the airtorne
division. Such experience and tactical expertise must be maintained by
active, repetitive training programs focused on Middle Fast contingency

missions.
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The size of the engineer force supporting the TFOB is mission
dependent, but should not be less than one platoon. This is in addition
to the engineer equipment package required to support the TFOB. A platoon
size element gives the TFOB commander sufficient capability to provide
minimal mobility taskings during the initial defensive operations in
order to rzlease maximum engineer assets to countermobility requirements.
The engineer platoon leader likewise provides the minimal level of engineer
advice to the commander. As the size of the TFOB increases, so should

the level of engineer expertise and sujport.

Equipping the System

Current engineer thought for contingency mobility operations provides
minimal countermine capability. This shortfall should be reviewed. We
have concluded that the major engineer equipment requirement in mobility
operations would occur in support of offensive operations: the breeching
of minefields or possible obstacle redvrtion. Limited obstacle reduction
should pose no problem if sufficient e..gireer equipment is provided to the
TFOB. This would most likely occur in conjunction with MSR improvement or
expansicn. The breeching of minefields is a problem with the system today.
The only mine clearing equipment reasonably available today in support of
contingency operations is:

. A soldier with a bayonet

. Bangalore torpedos

. Mine detectors
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The product improved AN PRS-~7 mine detector now has a high probability
of detection of metai.c ~ noametalic mines in arid, desert type soils.25
Regrettably, all three methods mentioned require scldier exposure to enemy
fire. As in the mature theater, there is a valid requirement for stand-
off assault breeching equipment to support contingency operations. Air-
mobile tactics may dictate the assault of an enemy position -- strongpoint,
artillery battery or rear area installation ~- in which a protective mine-
field configuration of some type is present, and would have to be breeched.
A portable mine neutralization system (POMINS) is urgently needed
for light force use against anti-personnel (AP) mines and wire obstacles.
The current developmental POMINS has an Initial Operatioral Capability (I0C)
estimate of FY86, an unacceptable time interval. Since POMINS is a US

improved version of an existing Israeli system, an interim solution is to
2

procure sufficient Israeli POMINS to support Middle East contingency plans.‘6

Additional investigation should explore helicopter delivered line
charge systems, either sling load delivery or fired from the helicopter.
The current development.! anti~-tank (AT) mine clearing line charge (MICLIC)
has an I0OC of FY83.27 Adaptation to sling load delivery should be a simple
matter. The use of the helicopter as a MICLIC firing platform, with both
AP and AT breeching capability, may have merit. Firing time could leave
the helicopter vulnerable, but no more so than delivering a TOW missile
with a 18-23 second tracking time.

The Vehicle Mounted Road Mine Detector System (VMRMDS) must be part

of the engineer contingency operatione equipment package. Capable of

being mounted on a 1/4 ton or larger vehicle, its value to contingency
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operations is substantial.28 The continual requirement for daily engineer
road clearing missions in Vietnam adequately support the item in the
contingency force package. In some desert terrain, the VMRMDS can provide
off-road mine detection capability in support of potantial mechanized
operations as thaz theater develops.

The development and fielding of scatterable mine systems intensifies
the problem of minefield detection in that detection now becomes a near
real-time requirement. Currently, mine detection capability in the con-
tingency corps is centered around the following:

® Division All-Source Intelligence Assets

¢ Tactical Re.onnaissance

¢ Sensors

e Visual Observation

# Inadvertant Mine Detonation29
On-going efforts could substantially improve the standoff detection capa-
bility, but need priority and funds. In the near term. developmental
efforts by the US Army Mobility Equipment Research and Development Command
(MERADCOM) to produce an updated users guide to imagery interpretation
would be a considerable capability increase for all-source use.

Clearly the most promising package in the conceptual inventory is
the Airborne Minefield Detection System (AMIDS). It consists of an
electro-optical sensor system mounted in a Remntely Piloted Vehicle (RPV}.

The concept also envisions a near-real time feedback capability. Such a

30

system would not only provide the necessary data for defeating conventional

mine operation, but could possibly negate the dynamic effect of scatter-
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able minefields. The potential also exists for additiional application of

AMIDS to:

e Perform rapid MSR clearing operations in the Division and Corps

rear without extensive committment of engineer persounel and time.
e Countermobility use to assist in the pla-ement of or location of
friendly scatterable minefields delivered in the course of the battle.
Navigatio~al aids are also an equipment requirement of great impor-
tance in desert operations. Specific devices and techniques will be

discussed as part of the training section of this chapter.

Manning the System

An inherent task in countermine operations "< re-~mnaissance. The
necessity for a strong reconnaissance capabili:  's 1epeatedly documented
in WWII1 after action reports as significantly key to successful arid
mountain/desert warfare. The German:s in North Africa, after finding them-

selves initially unprepared for fighting in the desert, developed consider-

able emphasis on reconnaissance. In cone instance, three reconnaissance

squadrons were formed into a reconnaissance brigade and placed directly

BB MR RPN PR

under Army headquarters control.31 Although concerned primarily with

Lo
4!

enemy intelligence activities, engireevr intelligence -- terrain analysis,
trafficabilitv conditions, water sources, and minefields -- were also part

3] of the information gathered by these units.

The Soviets rely heavily on engineer reconnaissance as a key input

PR

. 32 .
to the commanders decision process. The Soviets have placec reconnais-

sance capability in the organic division engineer bhattalion in the form of

o
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a reconnaissance placoon. The platoon conducts basis engineer reconnais~
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sance and is also capable of NBC survey.33 Soviet doctrine stresses
enginee¢r presence in all tactical reconnaissance organizations, and the
employment of engineer reconnaissance elements well forward of deployed
Snviet formations.

Historical lessons learned substantiate the necessity for expanded
engineer reconnaissance capability in desert/mountain operations. We
conclude that current reconnaissance capability in units most likely to
be committed to Middle East contingency operations is insufficient.
Minimal capability is present in the engineer reconnaissance teams in
divisional engineer battalions. The positions however are rarely filled.
When the positions are filled, the personnel simply do not have the
requisite experience and training to operate in the Middle Eac. environ-
ment. Subject matter such as recognition of salt flats, soil bearing
capacity of various terrain for tactical airfield construction and the
location ot water sources must be included in reconnaissance section
and personnel training programs. Although the all-source intelligence
capability at division and corps integrates engineer terrain analysis
capability, the need for provision of bottom-up, real-time engineer
EE1 to the all-source operation is essential. It is our conclusion that
existing sources, engineer and maneuver, do not adequately provide this
intelligence. Our research strongly suggests that an expanded reconnais-
sance capability is needed - possibly a separate platoon within the corps
engineer torce structure. Further evaluation in this area is warranted.

Other subjects to be considered are:
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# Development of an engineer reconnaissance NCO course, consisting
of a core program of instruction. Additional blocks of instruction wrald
be developed for regional contingency areas. Geological instruction ior
training in water source location would be included. A 12B CMF prefix
designation should also be awarded.

® Development of mission area training literature and scenarios for
use in sustainment training of reconnaissance personnel.

e Periodic exposure of reconnaissance personnel to sctual or sinilar
Middle East environment for extended periods.

e Emphasis in the stabilization of reconnaissance personnel in unit

positions.

Training for Employment of the System

Three areas need comment and discussion in regard to training for
Middle East mobility tasks; navigation, night operations, and battle
drills. The need for desert navigation traiuning is equal in importance
to a strong reconnaissanc: capability. Few if any units in the Army are
prepared to navigate in desert type environments - an environment marked
by lack of reference points, a scarcity of key teriain 2.4 extreme con-
ditions such as sandstorms and thecmal haze. The need for geographic
information tc navigate is great and harder to obtain than in other “tinds
of terrain. Desert maps may show a pattern of grounc structure, su:h as
the direction in which dunes and wadis lie and their general rangr.. Maps
are also a useful guide to movement and route selection. Air raotos may

give vp to date information and details of position which coumpliment the
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map.34 The Israelis believe photo strip maps are the ideal navigaticn
m2thod to use in the desert. Nevertheless, navigational expertise and
navigational equipment is nea2ded, not only vehicular, but individual
compasses as well. Many types of navigational aids have been tri.d --
aircraft compasses with magnets to correct deviations (German); sun
compasses (German and British); and vehicular gyro type devices {Russian).
Advantages and disadvantages have been experienced with all « . . but

our historical research substantiates the absolute requirement for both

personal and vehicular navigational aids. Additional navigational tech-

niques -- resection methods, homing bedcuns and the employment of radar to
establish bearing -- must also be taught. Training in the use of such

techuiques and practice in sustaining the skills is most important.

The difficulty in navigating in the desert is best illustrated by
Israeli experience in the train.ig program given engineer oificer candidates.
Fully 357% of the candidaetes are attrited in the engineer officer basic
course -- even after an intensive three week preparation course in desert
navigaticn and crienteering--as a result of navigational incuility.

A number of navigational equipment programs are currently under develop-
ment. They are:

e Combat Vehicle Heading Reference System (Engineering Develcpment)

® Miniaturized Gyrocompass (Exploratory Development)

@ Forward Area Positioning System (Exploratory Development)

e Positicn and Azimuth Determining System {artillery) (FY82 iCQ).

e Point Positioning and Land Navigation (Operational Testing Complete

1978)
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The systems cited are cestly and far exceed the capability required
for normal engineer operaticns. There is also a lengthy time before such
systems would be fielded. Current technology exists however for odometer
controlled, ground locked navigation systems which can provide 300 meter
accuracy over a 100 kilometer traversed distance, yet are still in a reason-
able price range. The USMC has conducted extensive testing in this area.36
Such devices should be provided to the contiagency corps engineer organization
today. Regardless of the system/device provided, training is paramount to
successful desert navigation.

Training for night operations is an important aspect of desert/moun-
tain onerations. Security, surprise and deception are obvious reasons
for night training. Night operations also allow engineer tasks to be
accomplished during cooler periods, increasing efficiency and reducing
fatigue. The Israeli's spend approximately 35-40% of infantry - armor -
engineer basic training in desert night operationms.

The idea of battle drills is old - the techniques change with the
tools of warfare. WWII minefields in Africa were the primary obstacle to
mobility and forced the methods of attackire/breeching the fields to
become a major training subject. In most units a standard mine clearing
drill was established and the drill's implementation pursued vigorously
in intensive training exercises conducted behind the lines. The drills
were practiced day and night with variations made by the commanders as
necessary.

Soviet countermine battle drill is structured to present a "rolling

wave" effect whereby movement support detachments (with Engineer/lnfantry
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composition) are broken into two or three groups. As one group attacks
an obstacle such as a minefield, the following group passes through to
attack the next.37

The Israeli Army has developed a structured btattle drill for employ-
ment against obstacles/barriers of various complexities.38 The composition

of one such drill adapted for airmobile use is shown in Figure III-5.

TYPE MOBILITY MARCH ORDER

DETECTORS

Figure III-5.

MANEUVER
ASSAULT
ELEMENT

—AIRMOBILE—

STRONG POINT COMPLEX
POSSIBLE MINEFIELD/ANTITANK DITCH/BERM

The Israeli drill is a combined arms drill, pulling together infantry,
armor and artillery in support of the engineer breeching operation.
For US light infantry/airborne/airmobile forces, battle drills have

applicability in mobility contingency operatiouns as well as in the counter-

mobility role. The use of helicopters to support mobility breeching

S O i b ) i o S
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operations needs to be developed. Helicopter delivered line charges,
supported by attack helicopter suppressive fikes or the use of ground
emplaced POMINS systems all have the potential for development of battle
drills. While the helicopter may provide only the delivery means, the
sequencing of engineer, infantry, and firepower assets and the airmobile
training necessary to accomplish missions such as strongpoint breeching

operations must all be integrated into the training program.

CONSIDERATIONS/RECOMMENDATIONS

The mobility discussion has been presented on the assumption that
requirements for engineer support of mobility operations would occur
primarily in an offensive role, or in the transition from offensive to
defensive tactics. Minimal but definite requirements exist to support the
ground logistical mission within the TFOB and the corps support base.
Within this framework, the following considerations/recommendations are
reiterated.

e Engineer equipment capability is currently available to support TFOB
and corps support base operations. The extent of the TFOB's supported
will dictate additional support requirements from a corps airborne combat
engineer battalion aud light equipment company in the initial phases of
deployment. Lack of airmobile assets in combat, combat heavy battalions
would preclude their use in the initial phases of deployment.

® Current countermine capability for the contingency corps needs to
be improved and the shortfall corrected. Minimal improved anti-personnel

breeching capabilicy is a must. Purchase of Israeli POMINS systems as an

interim item should be pursued.




e Additional mine breeching capability should be considered utilizing
helicopter landed or helicopter air-delivered line charges, specifically
developed for Middle East contingency use.

o The Vehicle Mounted Road Mine Detector System (VMRMDS) should be

priority issued to selected engineer contingency corps units.

o The MERADCOM imagery interpretation users guide needs priority
emphasis to significantly improve the capability of terrain analysis
specialists within the all-sourc. intelligence cells at division and
corps levels.

o The Airborne Minefield Detection System (AMIDS) could provide the
most significant mobility enhancing capability for the engineer system
in the near term, for both light and heavy units. The system should
receive expedited funding.

o The Reconnaissance capability of the Contingency Corps needs to be
imnroved. Consideration should be given to:

.. A Corps Engineer Reconnaissance Platoon

.. A Reconnaissance NCO Course with mission area training
included for the Middle East.

.. Development of mission area training literature and scenarios

for sustainment training of reconnaissance personnel.

.. Environmental training in comparable middle east terrain for

reconnaissance personnel.
e Arid desert/mountain navigation training needs increased emphasis

in mission arez training.
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e Individual personnel and vehicles need better navigational aids.

Unit level navigational systems are also needed.
¢ Engineer airmobility training needs expanded emphasis.
e Battle drills, utilizing helicopters in breeching/airmobile
operations need to be developed in conjunction with combined arms training.
e Night training for engineers targeted for Middle East contingency

operations should be intensified.
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CHAPTER IV

COUNTERMOBILITY

General.

In the desert/mountain contingency environment, the key to success-

IRCEEH TR ol i
e R Al mewwww “W:

ful execution of the engineer countermobility role is mebility. Engineers
¢ need a mobility capability to move about th2 battlefield under real-time
response to mission requirements. If engineers do not have the necessary

mobility, the capability for countermobility will be ineffective. This

mobility equivalence requirement must be a fundamental input to the com-

.y w4 et

manders planning process and its full impact considevred at the beginning.
In the contingency corps operating environment, the optimum threat
is a Soviet heavy force. The use of engineer countermobility resources
are key to disrupting and halting the threat. One essential element for
success against the force is the selection and reinforcement of a terrain

barrier to stop, delay and destroy the threat.” Such terrain barrier

locations are relatively easy to select in the mountains -- the desert

et e

presents a much more difficult problem. The only method for providing

such a barrier in the desert is for the engineer to create one. The
difficulty of that task is amply defined in current British desert
doctrine:
The main characteriscic of the desert as an operational area is
that it produces nothing for the support of the Army: every

, 2
article for life must be carried there.
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Engineer countermobility operationz will be focused on the following:3

e Mine warfare; the use of mines, both conventional and scatterable

.. Deny terrain
.+ Disrupt enemy movements

.. Isolate an objective

.. Interdict reserves/reinforcing forces
.. Disrupt/delay threat retrograde
.. Protect flanks and rear
o Partitipation in across the FEBA operatiors into threat rear
areas.
e Creation of a variety of other obstacles to both vehicular and
personal movement.
® Provision of ADM support to forward deployed forces.
In mine warfare, the capability of the contingency corps to remotely
deliver mines is a major contributor to countermobility operations.h
Mountain countermobility operations present a number of options -
minefields, craters, landslides, and anti-tank ditches. Desert operations
are much more limited - most likely to minefields and anti-tank ditches,
and would be employed if the force defended/delayed to successive strong
points. Airmobile countermobility operations launched from TFOB's are
ideally suited to conduct the operations described in both the desert
and mountains. However the force is employed, engineer elements cowm-
mitted as demolition teams, squads or platoons, will be essential. It

is conceivable that platoons from the corps combat engineer battalions
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could be attached to or placed in direct support of a TFOB to augment the
organic divisional engineer elements. Given space constraints in TFCB's,

it may be prudent in some cases to augment with engineers in lieu of

infantry platoons to increase countermobility capability.

LESSONS LEARNED

As in mobility, a wealth of lessons learned have been gathered
through historical research, literature research and observations from
travel and interviews.

e Ancient forts and posts cover important avenues of approach -
dominate ground of cactical importance.

¢ Key terrain may be scarce . . . many features can be by-passed
(desert). Certain areas, water sources, airfields and suitable airiield

1 . . . . 6
; sites, dcminant ground and centers of communication may havz to be held.

¢ Defensive operations are conducted in considerable depth and
organized around strong points. Desert strong points are sited for all
around defense, including anti-tank mines.

e The desert lendas itself to great ingenuity in mine warfare but . . .
logistics tonnages and engineer resources are 1imiting.8

e Stardardization of minefield marking, records and reports is
absolutely essential.9

e Construction of roads in the desert is a lengthy and extremely
difficult process due to the distances required to tramsport materials.10

8 Minefields provide a good substitute for terrain obstacles.11
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® Random mining on key roads has a profound effect on operations.
e Mine warfare in the desert has two problems.
.. Emplacing mines in cemented/gravely soils leaves an obvious
signature.
.. Drifting sands can cover buried mines so deeply as to render
, - . . . 13
them inefiective or . . . expose buried mines.
® The Germans increased effectiveness in defile mining operaticns by

not following set patterns and placing more than one mine in the same

hole.14

o The Germ:ns in North Africi defended strong points in the mountains
with minefields and the heavy use of booby traps.15
e The coverage of minefields by fire was so effective that it required
super-human feats by engineers in order to breech.l6
e Conventional mines, surface layed and properly camouflaged are as
. 17
effective as time consuming, conventionally emplaced minefields.
e The Germans in North Africa experienced many personnel losses when
moving back through their own inadequately marked minefields%8
s Wadis should be mined . . . partic ' -ily at their crossing points.
e The mining of airfields by scattering mines indiscriminately is
. . 20
effective for only a short time.
e Freshly laid minefields can be detected by air photos or ground
observation: however, information on depth and density is difficult to
. 2
determine.

e Extensive use of dummy minefields is beneficial to conserve mines or

. . . ‘o 22
increase the danger area protecting new positions.
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e Featureless terrain without easily locatable landmarks makes f{inding
and removing friendly minefields difficult.

e Desert strong points could be manned by few troops if adequately
mined and covered by fire.24

o Nuisance mining in the enemy's rear is extremely disruptive, partic-
ularly the sporadic mining of long stretches of road.

® Proper sight selection for minefields is imperative . . . ground
reconnaissance is the only solution, by borh maneuver and engineer per-
sonnel.2

e Abandoned military equipment and stores may be booby-trapped.27

Employing the System.

During "#I1, over one million mines were employed in the Northeast

2
area of Libya."8 The Syrians emplaced over 2% million mines in the Golan
Heights of Israel prior to 1967.29 The previously listed lessons learned

concentrated on the use of land mines in the mountains and the desert.
Will US forces in the 1980's, if committed to the Jiddle East, use land
mine warfare to the extent it was 40 years ago? The answer is probably
not due to the logistical requirements and the inability to get the
munitions to the theater in any volume near the densities used in WWII.
Nonetheless, mine warfare can still be a decisive factor. Scatterable
mines will become the major contributor to engineer effort. However,
current doctrine for the employment of scatterable mines is fragmented.
There are major doctrinal disconnects in the employment of the Family of
Scatterable mines (FASCAM). The development of the doctrine has been

sent piecemeal to the users in the field. The M56 helicopter system,
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fielded in 1977, still dces not have a standard doctrine for smployment.
Other systems such as the artillery delivered RAMMS (anti-tank) and
ADAM (anti-personnel) are scheduled for deploymeut intn Europe in FY82.30
Service schools are to provide instruction in the employment of RAMMS and
ADAM, but fundamental questions of basic load issue and use of long self
destruct times are not yet answered. The Gator system, an Air Force
delivered scatterable mine system, is not funded for production until
FY8lo.31 Although contingency corps doctrine states that scatterable mines
will be a major contributor to countermobility operations, the fact is

that we simply do not have the scatterable mine systems fielded to

support the concept.

Proponency is partially to blame for creating the doctrinal dis-
connects. For artillery delivered systems, the RAMMS and ADAM, the
artillery's mission is finished once the round clears the tube. The Interim
Draft of FM 90-7, Obstacles, states that only minefields with over a 24
hour duration will be mdrked.32 The document does not state who Joes the
marking. Other references state that artillery delivered systems will
not be marked.33

The doctrine for employment of FASCAM systems also neglects to address
in sufficient detail the method and channels by which the planning process
is accomplished. A good comparison is the use of the air force tactical
air request net. As a request for air support is tramsmitted to the

approving authority, intermediate headquarters signal consent by silence,

No such defined system exists for use of the M56 or artillery delivered
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scatterable mine systems. As a result, engineer lieutenants arriving in
a unit are not sufficiently knowledgeable to advise a supported commander
on the employment of any scatterable mine system.

Minefield reporting procedures for scatterable systems are ill-
defined also. Requesting commande~s are directed to prepare DA Form
1355-1 for those minefields with a duration over 24 hours. 1t is our
contention that neither the maneuver commander ner his staff will likely
attend to that adm’nistrative detail. Move than likely, the attached/
supporting <ungineer will assume the mission.

There is currently some student evaluation of the FASCAM requesting/
reporting system on-going at Fort Leavenworth under the aegis of the
Combined Arms Combat Developments agency. The studert projects should be
used as a starting point to get defined procedures for FASCAM employment
into the hands of the users. DPeter W. McDavitt best summarized the doc-

trinal need in an article in National Defense.

What is required is a dedicated group of officers representing
all the combat arms and the Corps of Engineers to develop the con-
cepts of use for scatterable mines. Doctrine, tactics, selection
of denisty, command and control, operating procedures, delivery
alternatives, logisticg, minefield recording, training and so on
need to be fully developed, institutionalized, and understood
throughout the Army's training establishmeni, operating units,
and command structure. Unless and u.atil this substantial effort
is made, the total capacity . "forded by scatterable mines is.
unlikely to be fully realize.. '

If we accept the assertion that the contingency corps capability to
remotely deliver mines is a major contributor to countermobility operations,

Mchavitt's recommended action is a major area for doctrinal attention now.
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4 Consideration should also ve given to a review of the standard mine
laying an+d recording preocedures. The requirement for detailed preparation

K

'; of DA Form 1355, in multiple copies is an excessive burden on the emplacing

units. In desert terrain, the lack of featnres upon which to accurately

locate the minefield exacertate the problem. The use of photos, position-

locaring navigational equipment and other means should be pursued to
eliminate the administrative requirement for minefield recording from
\ .} the emplacing unit.
Similarly, the method of emplacing conventional minefields should be

ff reviewed. The inabilit - for the soldier to accurately locate himself
l | in the desert would seem to negate the effort needed to emplace conventionai
fields. The Germans in WWII used a system of minefield panels ~ a rec-~
’ g; tangle of variable size which always contained 24 mines. The density of

the field could be varied by varying the size of the panel. Drills were
utilized to train soldiers in placing the panels. Individual mines were

not recorded, but panels were recorded as accurately as possible given

36
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the featureless terrain. > A series of such panels is depicted in Figure IV-1,
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Although countermobility operations in a mid-east environment will probably
rely primarily on scatterable systems, the placement of conventional mine-
fields will still be required, particularly as time in theater progresses.
Potentially, the German method of panel emplacement may provide an easier,
simplified method. Again, location of panels could be aided by the use

of position - navigations aids or aerial photos. Any method which can save
the emplacing engineer time should be pursued. Conventional mine uvse will

have great applicability in the establishment of deliberate battle positions
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or "kill zones.'

This tactic, a vari<tion of ambush techniques along de-
filed sections of roads, require a method of sealing the attacked column
within the zone. Rommel, in the E1 Alamein operation in WWIT, used mines
with great effectiveness in his '"Hollo's Garden" defenses - which were

the first modern day version of deliberate battle zones used in tank
warfare.37 The Soviet armor heavy threat will require the same methods.
1f conventional mining is used, we must be able to emplace quickly, record
easily and retain the record for possible ground movement back through the
area by friendly forces.

In an evaiuvation of mine warfare doctrine, particularly with FASCAM
use, the levels of authority for emplacement should also be reviewed.
Communications difficulties over great distances could make such decisions
critical. The TFOB structure probably needs delegation authority for
all mining operations to that level.

The initiation of any conventional mining operations will stretch
engineer assets to the limit, particularly if there are competing demands
such as demolition and other obstacle requirements. From a doctrinal stand
point, the issue of work division between engineers and other arms has
never been specifically addressed in other than general terms. The
Soviets have addressed the issue and have developed doctrinal guidance.

If Soviet forces are balted 24 hours or more, combat troops supply the

following percentages of available trouop personnel for countermobility

. . 38
employment under engineer staff supervision.
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e Motor rifle 70%
e Artillery 607
® Tanks 50%

If such guidance was issued to US commanders, the quantification of
capability over time for specific obstacle emplacement could be better
articulated to the maneuver commanders by engineers at all levels. In
the mountains/desert, particularly in the early phases of deplioyment,
this command guidance is necessary and should be stressed. It has specific
TFOB applicability.

In 1979, CPT Henry Leonard, USA, and Mr Jeffrey Scott conducted an
analysis for the DOD Program Analysis and Review Directorate on estimating
moveirnt rates in mountainous terrain with and without obstacles.39 The
study is an excellent basis for planning purposes in determining the
engineer requirements for countermobility operations. The analysis has
application to some desert areas. The study first drew some comparison
between NATO and Contingency Operations:

e NATO - obstacles enhance effectiveness of defensive forces

e Contingency - obstacles could impose a strategically significant
delay.

» Contingency - obstacles could be effective without cover due to
paucity of by-pass means.

e Contingenry - assign the mission of disrupting enemy obstacle

reconstruction efforts to tactical Air Forces.
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Leonard's and Scott's thesis is that the primary mission of the obstacle
effort is to eliminate the threat of an enemy breakthrough, and that the
engineer placement of major obstacles is key to this effort. The authors
suggest initial engineer effort as high as 30% of the mission force instead
of the usual 5~10%. We strongly agree with the conclusions of that paper.

In application, this would mean the committment of plat:.cus from Corps
Engineer battalions to the TFOB. Leonard and Scott estimate that in mid-
east mountainous terrain, one day of effort per engineer plattoon can pro-
duce 2 days of delay. Said another way, one battalion day of effort on

four major routes, could provide six davs of delay.40

Consideration must be given early in the planning process as to the
level of effort to be expended in specific categories of engineer counter-
mobility operations such as mine and demolition missions. This effort
is directly related to the logistical capability to support such operations.
O0f paramount importance is the logistical ability to deliver FASCAM/con-
ventional mines aad explosives to the theater and thence to using units
within the theater. Theater delivery of these items directly impacts
the corps obstacle plan. We tend to address FASCAM emnloyment as if it
were available in unlimited quantity. The mix of artillery rounds in
contingency basic loads will now impact on the corps obstacle plan and
the flexibility of the maneuver commanders. As part of the development
of doctrine for employment, engineers need planning figures for employment

of the various countermobility systems.
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Equipping the System

With the airmobility thrust of the contingency corps, the engineer
must consider some specific items of equipment to properly support employ-
ment of engineers in the countermobility role. These are:

e Local ground mobility

® Cratering systems

e Light-weight explosives

e Helicopter delivered mine dispensing systems (or equivalent)

Airborne/airmobiie forces for years have used small, lightweight
platforms (MULES) to provide ground mobility for equipment. The demands for
such items in a Middle East contingencv environment will be great.

Consider an engineer platoon on a mission to destroy a bridge in a
mountainous area where helicopters cannot deliver explosives close to the
site. Bridges less than 400 feet could require 801-2000 lbs of explosives.

Attempted landslides could require more. Mules, motorcycles with trailers,

Bobcat material handling devices, three-wheel dune buggies or similar

items are needed additions for conserving troop strength, particularly in

the hotter climates. Although on-going investigations are looking at this,

they need to be immediately available now to engineers subject to mid-east
contingency missions.

Cratering systems such as the M180 currently scheduled for USAREUR
ficlding in FY81 are urgently needed for contingency operations. These
systems are by far better than the current shaped charge/cratering charge
sequential method. The capability needs to be given now to the logistics

packages of contingency units.
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Lighcweight explosive technology needs additional emphasis and funding

for contingency related stocks. Blasting Agent, a bulk explosive slurry
which has 1.5 times the excavating energy of TNT will provide an improved
capability if it can be packaged for contingency operational use.41
Mixing and excessive water requirements are its major drawback. Blasting
Agent (BA) is scheduled for fielding in FY82. Since BA is military version of
a commercially successful bulk explosive, the Army should expedite testing

and research of additional explosives. Improved explosives can provide a
quantum jump in engineer (and combat arm) countermobility capability with

a corresponding decrease in logistics requirements.

The M56 helicopter mine system needs to be added to contingency corps
units in numbers now. It is the only fielded system we have, the only one
engineers have worked with and definitely the only capability that can
be deployed today. Other systems in development put the contingency
corps in the position of faci~g an existing threat with possible solutions.
The Air Force system, Gator is two plus years away from fielding. Volcano,
the Army follow-on system is seven plus years away from fieldiug. The
fielding of artiilery delivered systems is a function of production
schedules and priority fielding plans. The current void of such systems
for contingency corps operations is the most critical shortfall in the
countermobility system.

Although helicopter or air delivered mine emplacing systems are tun2
desired equipment for Middle East contingency operations, there is also
need for improved ground mine emplacing systems. The most important of

these is the Modular Pack Mine System (MOPMS) which is a man portable
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AT or AP system for rapid emplacement of small minefields.42 Unfortunately,
the fielding date for this system has slipped from FY84 to FY86., The
system is important because it can be emplaced by all combat arms per-
son.:~1, giving the complete capability for mine emplacement to all units

in support of their tactical missions.

The Ground Emplaced Mine Scattering System (GEMSS) is a trailer
mounted mine dispenser which is currently planned for limited issue to
airmobile and 1light infantry divisions.43 GEMMS may have increased use
potential as the contingency theater develops, but its potential in the
first 30 days is limited by its mobility, and requirement for a prime
mover. The GEMSS Auxiliary Dispenser (FLIPPER) which can be mounted on
a 5 ton Dump Truck may provide an alternate mobile dispensing system,
hcwever, testing is necessary to determine its potential use for Middle
East contingency operations.

Anti-tank ditches may have limited use in the contingency role, partic-
ularly in the early defensive stages. The ability to dedicate airmobile
lift to moving such equipment mav not be worth the benefits gained.

Digging in many of the gravely areas would require demolition support.
The time/effort expended is probably not worth the benefit except in
specific situations.

Training in the System

Specific tasks to support engineer training for countcrmobility opera-
tions is adequately covered in current SQT publications. What is needed is
mission area training connected with those demolition/mine emplacement/

obstacle preparation tasks. The specifics of landslide demolitions,

67




BT

cratering in lefiles and other terrain obstacles must be taught at the
squad level for units involved in mid-east contingencies. Training to
execute such tasks in mountain or desert areas requires extensive detailed
training; neglect of that detail will degrade the mission until the exper-
ience can be accumulated with an on-the-job type program. In a contin-
gency environment, . delay could seriously affect force mission accom-
plishment.

As in mobility operations, reconnaissance training and capability and
airmobile training are key elements of the countermobility training package.

Battle drills have application as well, from the stand point of attaining
engineer efficiency in accomplishing specific tasks - cratering, type
demolition emplacement.

In airmobile operations, the speed of troop employment, time on the
ground, and thorough knowledge of specific individual tasks are all fund-
ament1l to success. The more efficient such operations can be executed
by engineers for countermobility tasks simply increases the number or
targets emplaced over a given period of time. Battle drills oriented to
such countermobility tasks should be a major part of engineer training
programs. The integration of combined arms participation inte drills,
such as security arnd air defense, must also be practiced.

Engineer Tactical Considerations.

Countermobility operations must have two essential clements present,
whether provided by the engineer unit involved or by the supporting combat
arm. These two elements are local job site security, and air defense

pro.ection for critical job sit.s. Given a heavy soviet threat, it can be

68




expected that heliborne operations, lead ground reconnaissance elements
and other interdirting forees will harass and hamper engineer effort,

The engineer must be integrated into the combined arms command structure,
must have total knowledge of what is available and how to get it, and
must make these requirements known to the maneuver commander.

From a corps stand point, this becomss critical when evaluating the
committment of corps engineer battalions to the countermobility role
within division sectors. Anti-tank guidec missle support also becomes a
factor for consideration. Recent war gaming at Fort Leavenworth has
shown that in some instances the committment of engineer platoons in lieu
of infantry platoons produces the best gaming attrition results on threat
forces in a mountainous countermobility environment. More analysis is
needed for specific contingency plans in order to determine the level of
Corps Engineer support which would be desirabie.

Special Aspects.

There exists further possibili:y for engineer contribution to defensive
contingency rcles  the attachment of engineer platoons (ideally corps
platoons so as not to degrade divisional capability) to Special Forces
teams and Ranger battalion operations. Engineer units, squad, or platoon
can provide an extremely valuable capability to the overall Corps Contin-
gency force. But -- the key is training in peacetime with the employing
eiements -~ not specialty, chauge of pace training, but mission oriented,
mission area training for specific contingency use. To attempt to employ

the capability without the training wouid be disasterous to men and mission.
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CONSIDERATIONS/RECOMMENDATIONS

The role of the engineer in contingency operation is probably most
significant in the area of countermobility employment. Given the proper
equipment and trained to the level necessary for mid-east employment, the
eagineers contribution to defensive, delay operations is absolutely critical
to mission success. In summary, the following consideracions/recommendations

are reiterated.

o FASCAM doctrine needs immediate attention to eliminstie disconnects
in employment procedures and techniques.

e Mine warfare doctrine for contingency roles, spe:ifically the mid-
east needs review in the areas of emplacement, recording, and delegation
autuority.

R

A

e World War II techniques of minefield emplacement (German) should
be analyzed for mid~east environment application.

e Doctrinal guidance on how much non-engineer effort is availlable
- for countermobility operations sirould be developed. This area has mature
) as well as contingency theater application.

e Engineer force structure requirements can be developed utilizing
days of engineer effort vs days of delay gained. This should be a starting
point for contingency corps planning.

i o FASCAM basic load mixes will drive logistics requirements and impact
: on conventional mine and explosive availability. Guidance/standards are

 : needed.
o Ground mobility platforms in numbers are needed for engineer use

in job site premnaration.

e Cratering systems, e.g. M1&0 Systems.need immediate procurement and
issue to contingency corps units.

e Lightweight explosives have significant potential for contingency
corps use. Commercial products need evaluation for immediate procurement

for contingency use.

R T R T T

e The contingency corps needs an operational FASCAM system such as
the M56 helicopter mine dispensing system (or equivalent) now. This is the
primary engineer shortfall in the contingency corps countermobility
equipment area.
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@ Engineer mine/demolition training specific to the mid-east needs
strong emphasis.

® Reconnaissance/airmobility and battle drill training for counter-
mobility application in mid-east scenarios needs attention.

o Employment of engineers in countermobility roles requires augmentation
of air defense, security and ATGM assets.

e Engineer employment in Special Forces and Ranger operations for
mid-east contingencies should be actively pursued.

o MOPMS mine dispensing systems should be funded and issued to
contingency corps designated unit
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1 CHAPTER V

SURVIVABILITY

3 General. The terrain spectrum of arid mountains, rocky plains, sand dunes
and salt flats prcsents to the military planner an area of contrasts,
extremes and challenges. Accomplishment of the tasks of the survivability
mission are made all the more difficult by this land of contrasts and

extremes. The differing aspects of the desert - landforms, vegetation,

climatic conditions, geological vsriau- 3, varying shades and hues of

bland colors, varying degrees of watei uavailability and a dearth of con-

B GO gt St

struction materials - presents to the engineer an entirely different scope

of cornsiderations for this mission. It differs drastically from conditions
on the European landmass - his ..-mal set of parameters for survivebility.
Survivability tasks are:l
¢ Development of Protecti ~ Positions
e Countersurveillance Measures, which consist of: :
.. Camouflage
.. Tteception

.. Smoke

LESSONS LEARNED

These lessons learned ir survivability were gathered from historical 1
recearch, ¢ ..t literature, o servat.ons and interviews from research and

travel.




Protective Positions.

¢ The individual slit trench for the soldier -~ dimensions of 1} times
body length and at least waist deep ~ has proven to afford the best
protection in desert areas.

e Slit trenches, communication trenches and small unit trenches were
normally not bermed. Such mounds of earth normally gave away position
location in the flat desert terrain.2

o In the conduct of rapid, mobile warfare in terrain where digging in
is difficult, dispersion offers a better solution. One can still take
advantage of existing terrain relief - concealment and masking -~ if such
is available. German experience indicated 50-100m between dispersed
vehicles.

o The German Army in the construction of larger field fortificationms
in the flat desert kept the position elevation at ground level with no
berms in order to avoid detection. Larger direct fire weapons were dug in
on reverse slopes with alternate positions and normally at barrel 1eve1.3

¢ Desert type terrain makes the engineer requirement for digging
greater than other types of terra:‘m.4

® Excavation in sandy areas by hand or equipment is difficult because
of the constant backsliding of the sand into the on-going excavation.

e Sand excavation is best done by a dozer or bucket type excavator -
entrenchers in such soil conditions are ineffective.5

¢ In any protective structure placed in the sand, seepage is copious
and any openings (windows, doors, firing slots, ventilation pipes) must

6
be protected against sand leakage.
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® Because of a lack of natural construction materials, logistic
requirements for fortificotion were great in WWIl and the '67 and '73 wars.
A dcliberate decision had to be made to fortify with cognizance of the
tremendous drain on transport if such a decision were made.

o Egyptian engineer officers intery ' -wed commented on the appropriate-
ness in size, design and power of Soviet engineer excavation equipment in
various types of desert terrain for field fortification construction.

L o Modular field fortifications are used by both Egyptian and lIsraeli

forces. These modules have been manufactured in quantity; are prestocked
in unit sized sets; are the units respensibility for transpert forward if

needed. They are effective only when dug in and covered by existing soil
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or other means of layering - sandbags, rock
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Fig. V=1. Prefab structural shclter.
Such shelter would be duy in -
covered with canvas or burlap.
Bgvptian,
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Fig, V-2, Prefab MODULAR shelter,

surrounded by gabions for
protection. Israeli,

v

¢ Gabions, prefabricated wire baskets approximately 1 m‘, are filled

with local rocks or rubble and used as protective walls for bunkers, shelters,

and vehicle emplacement fhey are also used as overhead cover when sup-

ported properly. Swch baskets are prestocked for ready use.
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Fig, V-3. Use of Gabions for protective
shelter.

® Sandbags are burlap and sand colored.
o Both Egyptian and Israeli army emplacement doctrine calls for the

unit to dig itself in - with engineer assistance when available. The

tactical commander determines priority of engineer effort.
® Rocky end highland deserts normally are too hard for hasty field
fortification digging. To counter this problem, emplacements are made

from piling existing rocks into fortifications. Gabions and sandbags are

used. Existing depressions and relief are also used in conjunction with
dispexrsion. Sandbags, if used in such areas, normally required extensive

logistical effort to bring in sand from distant locations.

e The '67 and '73 wars saw deliberate field fortifications using
railroad rails and ties, reinforced concrete members from dismant Led/

destroyed buildings, precast/prefab concrete slabs and blocks as structural
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members. Sandbags and gabions were used as mentioned earlier. Extra
long "U" pickets were needed for anchorage of sheeting for sand containment.
Burlap, tar paper. sheet roofing, fiberglass sheeting was used to prevent

sand seekage into protective positious.

Fig. V=4. DPhoto showing Isracli position
-Sinai-with overhead cover of
railroad ratls, gabions and
cffect of sand scepage,

e Experience from wervfarc in WWIT, '67 and '73 wars in desert and
mountalnous areas re-emphasized nced for continuous improvement of protect-
ive positious.

e Mines and wire wer: used extensivelv in a 3607 coverage . protect-

ive positions.
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e Egyptian armored vehicle crews are expected to dig in their track
to defilade before retiring for the night when at the front or in second
echelon. Estimated digging time for a tank was 3-5 hours with three men

digging.

Countersurveillance Measures.

o The use of dust for concealment and deception was used by the German
army in North Africa on numerous occasions. Both the sandstorm, Khamsin,
and artificially created dust clouds were used to conceal movement. Rommel
frequently utilized his tvains or specially equipped vehicles (trucks with
airplane engines and propellers on the rear) to create dust clouds to
mislead the enemy.

® To preclude observation, direct or aerial, the Germans used depres-
sions in the terrain, shifting shadows and camouflage nets.8

e German water and POL vehicles were often configured with different
shapes by netting, burlap and .vod structures to deceive real purpose of
vehicle.9

e Tracks of vehicles presented the Germau army with both the oppor-

tunity for deception and the problem of detection by the enemy. Rigid
discipline in bivouac and front areas was required to prevent track
detection.

¢ Anchoring of camouflage nets presents a problem in :cither sandy
or hardrock deserts. The problem is holding capacity in sand or penetration
ability in rocky areas of the pegs.

# Soviet camoufalge doctrine for desert areas is well developed.
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.. Two color disruptive pattern painting of equipment - 70 percent

1
sand and 30 percent in grey/brown is used for sandy and desert areas.

.+ Numerous decoy and dummy camouflaged positinns are used to det-
ract attention from manned emplacements. Camouflage screz.ings are organic
Kits to units and consist of materials for construction of lateral, flat
top and vertical screens. Doctrine calls for attention to avoid being
repetitious in camouflage techniques as such uniformity eases detection
and identification.12

e Soviet doctrine on countersurveillance measures requires meticulous
terrain study and reconnaissance in advance, particularly “or desert
operations. Unit leaders estimate possible location of enemy surveillance
outposts and devices and their impact on countersurveillance measures to
be taken. Repetition in such exercises is continuous. Practice, practice,
practice appears to a Soviet training technique, at least, in counter-
surveillance measures.13

e A 15 percent commitment of manpower and equipment from the engineer
organization was dedicated to trhe camouflage mission for defensive pcsitions
in WWII by the Soviets. Their claims indicate this effort was worthwhile.14

e In addition to netting, tranpaulins are used by the Soviets in
camouflage. These are normally covered with a solution of indigenous
colors of the area. Emphasis calls for a creative, non-stereotyped approach
to desert camouflage.15

o Soviet attention on camouflage of combat equipment in the desert
recognizes the great difficulty encountered in dizging in, securing local

material for natural concealment, locating suitable terrain masking posi-

tions and simulating local desert area colors in netting and washes for
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vehicle sides. Strict discipline of track control by vehicles is carried
on the premise that vehicle tracks are another easily identified indicator
of positions.16

é The Egyptian Army utilizes camouflage fatigues that are reversible
in camouflage tones, adding versatility in use.

e Soviet use of smoke occupies an important place in their camouflage
doctrine. Their WWII experience indicates successful use of smoke screens
at any time of year for open sectors. Their experience was most effective

in large open areas with wind speeds of 2-4 mps.17
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The Survivability System. The elements of the current survivability

system are not adequate in the areas of equipping, training and employing

for desert type terrain of the greater Middle East. In most aspects the

survivability mission has been the least resourced and most neglected

element of the entire engineer system. For example, US camouflage training,

equipage and doctrine -~ even for a NATO scenario - is neglected in planning,

training and practicing phases when compared to Soviet, Egyptian and

Israeli emphasis.

US Army MERADCOM analysis of mission capability analysis has deter-

77+ 4 that:

More time, manpower and logistic support for construction of field

™

fortificatious is required than is normally available on the modern battlefie!d.

# data on ballistic and NBC protection provided by fiela forti-
fications is not adequatel:; integrated with construction requirements to

permit operational ussvs to determine how and when field fortifications

should be used.18

e an inability exists to counter or deceive acoustic, laser,

thermal 1R, radar MI, and radar sensors.

¢ an inability to adequately employ tactical decoy and deception

maneuvers with acceptable operational/logistics burdens.”

Protective Positions. Our analysis of protective position mission task

capability has led to the following items for consideration:

o Employment of protective positions as part of terrain reinforcement

remains a fundamental doctrinal cornerstone even in the terrain spectrum

of the desert.
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¢ The severity of this terrain spectrum offers -he commander a
classical tactical trade off.

.. A decision must be made between time to comstruct protective
positions, effort required and the potential of dispersion in lieu of
protective positions.

® A lack of natural materials or readily available manmade materials
hampers protective construction planning and execution - hasty or deliber-

ate.

9 Prefabrication and prestockage of modular shelters and fortifica>" 1
materials offer time and construction effort relief but an increased
logistical transport load requirement.

¢ Commanders should be aware of increased engineer requirements in all
tasks of the survivability mission in a desert area.

.. Most likely a shortage of engineer effort will exist. Units
must be prepared to accept the increased burden of survivability tasks
and plan/train for it.

.. Commanders must site and prioritize - the eugineer must aggres-
sively advise and assist - all survivability measures.

e Protective construction efforts - hasty or deliberate - afford the
enemy ease of position recognition and location. Spoil and constructior
effort must conscientiously be concealed in progress and at completion.
Long distant visibility and barrenness of terrain in a desert area makes

such concealment a considerable problem.

85




PSR TIA we > ~

Countersurveillance Measures. The desert presents a set of unique problems

for countersurveillance tasks with its lack of natural concealment, long
distance visibility and blandness of colors. The US Army has not had to
face a surveillance threat of any significance since WWII. Surveillance
capabilities have increased many times since WWII in sophisticationm.
Surveillance sysi.ems now include visual, photographic, acoustic, laser, IR

and radar (MTI, millimeter wave and centimeter wave). Countersurveillance

efforts must counter each of these by signature suppressiwn, tactical
deception and chemical coatings (paints and other chemical layerings).

On the modern battlefield if a timely image (visual, IR, laser, acoustic

or radar) is presented to a threat weapon, the target will be hit.zo it

is the engineer's role to advise and assist the commander in counter-
surveillance measures. A sequence of countersurveillance analysis could
be:

o Identification of threat capability and employment.
e Analysis of area of operaticns strengths and weaknesses for
countersurveillance measures.

o Preparation of SOP to

.. counter threat routine surveillance activities.

.. insure correct procedures/techniques arz followed to blend

with area, avoid visual detection methods.

.. ilnsure continuous awareness.

e Continuous detection analysis of our efforts from thre~rt perspective.

Camouflage. Afrika Korps experience in camouflage found that it was very

difficult in the desert and in many cases, impossible.21 The desert
environment complicates camouflage with dust signatures from moving
vehicles, a lack of vegetation, a variety and contrast of bland colors -
brown shades to greys, opportunities for glare and reflective sparkle from

equipment, consistency of barremness of terrain, unwanted shadow thrown

86




AN
G A

from parked equipment, long distance sight capability and ease of track/
wheel patiern detection.

Deceotion. WWII and the '67 and '73 wars saw deception used with varying
degrees of success from strategic to tactical levels. The US Army currently
has no tactical decoy and deception material in the field anu little, if
any, doctrire developed for it.22 Even with the i.creased sophistication
of surveillance techniques of the existing threat, decepiion should remain
a prime element in planning and training for countersurveillance measures.
Visual deception techniques can now be supplemented by signature deception
techniques from coatings, paints, reflectors and shields. Dust should

not be discounted for immediate battlefield deception in the desert. Decoy
employment is still valid and needs to be aggressively developed. Time

effectiveness and positioning of decoy utilization has beeu significantly

compressed due to improved technology. The question to be weighed in

decoy utilization is effort versus time-effectiveness of decoys.

Smoke. Employment of smoke in desert terrain requires the same level of
planning, training, and timing as for continental operations. Climato-
logical variances may cause smoke employment problems in the desert. More
smoke planning and training needs to be done by the US Army. TFor desert
operations, planners and users should understand the impact of such terrain
upor type of smoke and delivery means selected. Today, there is no pro-~
ficiency in tactical units in either aspect.

Training in Survivability. Training measures in survivabvility confronts

the trainer with the problem that most of the training in th ftal mission
is passive unless integrated with :‘her aspects of training. aust be.

Construction of protective pcsiiions, camcuflage fabrication and smoke
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employment are normally constrained by time, lack of equipment and mat-
erials and environmental considerations. Yet, proficiency in this aspect
decreases battlefield lethality and detectability and increase the
tactical advantage of the employer of these means. The Army simply does
not train enough on this subject, nor is the engineer expert enough to

provide the necessary advice to the supported commander.

CONSIDERATIONS AND RECOMMENDATIONS

o The Theater of Operations - Construction in the Desert -~ Handbook of

Lessons Learned In The Middle East compiled by the Assistant Chief of

Engineers Office is an excellent reference document for the engineer
planner.

® A need exists for design and issue of a protective positions data
card or handbook immediately. Such a card or handbook could provide current

state-of-the-art capability and techniques for current items of equipment,

terrain types and thieat considerations.

.. Data included could be digging time per soil/vehicle/excavator
types, schematics for various items of equipment, and ballistic/NBC con-
siderations.

.. Digging dimensions could be both linear (ft, m) and equipment
(length of blade for width, depth of blade for height).

¢ Utilization of existing modular shelter and prefab structural com-—
ponents (foreign or domestic) should be done now rather than await years

of testing and type classifying.
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e Gabion use for field fortification construction offers a histori-
cally viable and combat tested technigque for rapid and effective protection.

These should be procurred for use now and trained on by engineers and

maneuver arms.
o A quick fix "how-to" handbook on camouflage considerations in desert
areas needs to be published now until doctrinal develcpment catches up.
® Acquisition and distribution of individual foxhole covers need to
be done now in sufficient quantities to satisfy minimum contingency
planning requirements. v
e An urgent need for combat equipment excavators exists now. Action

should be taken to procure and issue to combat units existing combat

excavators, such as the German UNIMOG and other similar civilian items.

Expedited development of more powerful and versitile excavators and

entrenchers needs to occur.

o Explosive excavators for individual foxhole and for fighting
vehicle emplacements are needed now in the force. Existing American and
foreign types satisfy interim requirements and should be adopted now for
issue.

® Procurement of additional squad level drilling equipment forv

E explosive excavation - such as Swedish Cobra drill - is needed for use

today.

e Adoption and issue of new binary mix explosiv:z will greatly assist
explosive excavation requirements.

3 e Spray (pump or aerosal) camouflage paint or coating bits should be ]

g £ developed for various tones and patterns for corresponding desert areas of
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the greater Middle East., Such covering should chemically include anti-
surveillance characteristics for various type sensors (IR, radar, lasar).

e Decoy sand deception capability should be included as part of
development package of equipment. Items now in development process should
have such added if not already included.

e Not enough smoke generation equipment exists in the Army inventory
today. It should be increased in all aspects - individual vehicle capabi-
lity, smoke generation equipment, and smoke generation units.

o Immediate attention needs to be given to increzsing awareness of
surveillance capability of threat and count.rsurveillance techniques
currently available. Widest distribution is needed now for trainers and
planners. Information could be desert areas specific and in the form of

video, hand outs and training kits.
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CHAPTER V1
GENERAL ENGINEERING

General. The introduction of a contingency force into an area like
the greater Middle East will find the commander and his engineer confronted
with a multifaceted prism of engineer force employment considerations. The
normal generic relationship of mobility, countermobility and survivability
missions has already been discussed with respect to the difference of em-
ployment considerations thzt must be taken into account for the introduction
of a contingency force into an arid area like the greater Middle East. This
difference uf employment techniques will be even greater for the engineer
planner when he considers accomplishment of the general engineering mission.
Some of the areas requiring non-stereotype planning will be : command and
control relationship of engineers for general engineering, engineer workline
location, base development versus temporary construction, permanency of pro-
tective construction, airhead or port repair/rehabilitation and tactical
versus repair of installed bridging. The accomplishment of the general
engineering mission will be dependent upon the commander's determination
of what functisns must be accomplished in support of the force, what the
size of his engineer element is and their equipage and the duration of the
contingency operation. Needless to say, the engineer must be in on the
overall planning from the beginning for execution of the general engineer-
ing mission and the relative time-effort-need tradeoffs that must be made
for the various elemeals of mission accomplishment.

The System. The general engineering mission as derined by FM 5-100
encompasses those engineer tasks which do not directly contribute to the

mobility, countermobility and survivability of the committed maneuver
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forces.1 Current doctrine constrains the focus of such general engineering
support to within the division area. This geographical us is driven by
conceptual employment of the force in a continental/m theater that
would have the expected rear areas such as corps, COMMZ .and theater.
Support for general engineer mission accomplishment is provided by corps
engineer units assigned to support the division.

Expected general engineer tasks in such a continental theater for
offensive and defensive operations are:

. Main Supply Route: Repair, maintenance and improve-
ment

. Bridging: Replacement of assault or destroyed
bridges with tactical bridgery; repair in lieu
of tactical bridging

+ Minefield, obstacle, barrier clearing

. Refuel/rearm forward area development

. Water detection, drilling and construction sup-
port

. rain studies

. Protection construction

War damaged facilities repair and reconstruction:
airfields, ports, utilities -~ other than base de-
velopment requirements

Our analysis and research indicates that additional engineer tasks
might be required in a contingency scenario for a deployed force in an
area like the greater Middle East, An area that besides its aridity and
terrain spectrum offers a wide range of infrastructure maturiiy and so-
phistication, available construction material sources (or lack there of)
and water supply problems. Normal doctrine for command and control,

engineer management areas, area facility development and management and

engineer to force ratios may not be apvolicable.
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LESSONS LFARNED

These lessons learned in General Engineering were gathered from his-

torical research, current litevature, observations and interviews from
travel. The subject of general engineering is quite broad and diversified.
These lessons cover those aspects discovered during the course of our study.
Additional research could, no doubt, produce additional items on subject
areas not found by the authors in their effort.

e The Corps of Engireers Handbook Theater of Operations - Construction

B SEITLMAL B ¢ artnrd £ U b 50 kbl a3 - 02 0 omen o e 5 e A8

in the Desert is an excellent source of lessons learned, problems identi-

fication and vossible solutions fer the commander and engineer planmner.
Subjects covered are base protection, water supply, vertical and horizontal

constructrion, port conmstruction, electrical power and factors affecting the

enginesr work force. hather than reiterate its valuable information here, .

the numerous considerations provided in the handbook should be used as a

Z
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guide in force planning and employment.

A

MSR Maintenance é

ik

e The restriction of cross~country mobility in the desert because of

terrain obstacles - dune sands, salt flats, mountain roads -~ place an

oy

extra burden or existing roads. Road maintenance efferts will increase

considerably.2

e In the sandy type desert, shifting dunes and sand storms cause
extra road maintenance effort for needed sand clearance from recads.

® German doctrine - because of road network disparity - emphasized

wide dispersal and camouflage of supplies in forward storage areas,
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e Supply routes in the desert areas are unusually vulnerable for demo-

E litinsn. Repair effort should be organized on an area basis of responsibility,

3 to be mobile and flexible.

e Road construction and maintenance units are better pooled above

division level for MSR support rather than assigned to a division.

e For road maintenance, combat armored bulldozers are not as effective

k
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as the normal bulldozer.

3 ® Israeli defense forces normally constructed two avenues of travel

to a specified destination ccncurrently -~ one for highly mobile traffic

and the other for smaller vehicles.

® Road repair experience by the Israeli engineers found more effort

would be required in sandy areas because of poor strength of the sand

foundation.8

® Road maintenance responsibility in combat areas was assigned on a
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platoon basis ranging from 3 to 25 miles - dependent on the terrain difficulty -

? by the Israeli forces.

r Terrain Analysis
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e Qperations in desert areas dictate a need for updated and detailed

10
4 maps.

e An adequate terrain analysis capability with fast dissemination of

such to the involved commanders is vital in a desert campaign.
12

o Terrain reconnaissance and study cannot be cavrried out too carefully.

® Aerial photos, delivered in a timely matter, are jnvaluable for

1y

planning and navigation.
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Water

e After rhe foundation of the Afrika Korps, a separate water supply
orgar~ a'icn was organized that covered locating, drilling, pumping, dis-
tilling, creating and transporting functie '.14

e Keeping water cool was a problem for the Afrika Korps that remained
unsolved.LS

e Water was not allowed for vehicle cleaning or washing.l6

e In North Ai.ica, the chief problem was not water supply but fuel
sw,? 4 dist -ibution forward."’

o Specific geology teams for geological reconnaissance for water
were organized. Such .mnall units are a necessity in arid area warfare.
Adequate geological research solved a great deal of potential water
problems for the Geraan Army. If pussible such research should be carried
out well before the campaign.18

e Equipment for water supply requiras hard, fast, strong drilling
machines.19

e Water pipelines with rapid construction capabiliiy saves transport
and fuel requirements.20

® Organization of water supply units in North \frica for the German
Army follows:21

..Corps Level - 1 heavy water supply construction company
(well drilling)

1 water distillation company
(six mobile plants)

2 water filter companies

3 water supply trans. companies

96




z
2
z
=
H
E

PR S R e a2

1 water supply point operating company
1 geological detachment

.. Division level - 1 light water supply company

PR R PR BT LR R AT

1 water filter company

Erre

.. Water transport and supplies below div' ion level was carried

-

out by normal supply transportation service. The greater part
of their water was transported in twenty liter cans, as they

had few tank trucks or trailers.
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e As an example of water availability to the German Army in Nor:zh
Africa, the chart below illustrates terrzin types and water sources. (See
chart next page)22

¢ Tie high mineral content of some water sources in North Africa

provided both & safety and equipment problem.23

e British Army water supply organization was similar to German

organization with a vertical organization for command and control.

® Soviet dcctrine stresses seizure of water supply sources as critical

g Bl e St ko

in desert operations.
e Warfare in the desert and mountains requires a greater effort in
. . 25
engineer reconniissance according to Soviet doctrine.
e A technique of water distribution by the US Army in the North
African campaign was the operation of "wet" and "dry" distribution points.
"Wet" points were at or near the water supply source. '"Dry" points were

set up where the distances from uysing troops were too great - these were

2
tanker operated. 6
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Airfield Repair

e Airfield damage repair by the Egyptian engineers found that

bottoms was effective.

aggregate repair of craters wiith debris used for crater

.. unexploded bombs provided the greatest difficulty confronting

repair teams.

.. the majority of repairs were conducted at night.

.. as a resul: of experience frcm the '67 war, airfield run-

way redundency is now included in all airfield.

.. stockpiling of repair materials assists greatly in repair

expediency.

WATER SUPPLIES IN THE DESERTS OF LIRYA aNb EGYPT

tow obtained

Type Nature Sites Quality Quantit'as
1 Rainwater Chiefly in the Good Variable The rain water is
coastal reglon cai “t anoe stoved
in c.olerns
2 Vew water as above Good Small Gravel pies
3 Rain lakes Desert proper und Good Sometimzs By running
coastal region large supplies
4 Ground moisture In wadis in the Poor o falr Very small Yoles are dug &s
desert proper quantities required after
sunset
5 Near surface In wadis, rubble Variable Small in the Yells and trenches
subsoil water hills, dunes desert proper,
lovel ample near the
coast
6 Deep subsoil Tripolitania and Usually good, Anmple Deep wells, frequeatly
watcr level south of the 29th frequeatly artesian
parallel; oases warm and with
areas a sulphur
content
7 Springs Cyrenaica, Hefusa Good Ang le Development of the
Fountain §prings
Harmarica, western Fair Very small Development of the
degert springs
Table VI-~1
98
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General

Engineering Capability. This assessment of current general

Engineering mission capability will address those tasks mentioned initially

in this
greater
neering
will be

In
neering

and the

chapter. It must be remembered that in a theater such as the
Middle East there may be more tasks invoived in the gene}al engi-

mission than already discussed. Such extra or potential tasks

discussed in the section on employment considerations.
general, the capability for task accomplishment in general engi-
is not adequate from the equipping aspect, the training aspect

planning aspect. Much thought and action needs to be accomplished

raise our level of proficiencyv and competency in this area.

MSR Maintenance. This task involves mainly horizontal construction efforts

in expedient and semi-permanent repair techniques. The goal here is to

keep the traffic rolling over potentially long and unimproved MSR's. A

MERACOM

assessment of such current capability determined that

Specialized military construction equipment does not exist

and available commercial technology cannot execute <arth-
moving and construction operations at the performance rate
required for military operations over the full range of battle-
field environments.27

Although the M-9 ACE and CEV provide mobility equivalence for combat

tasks, the more sophisticated tasks of MSR maintenance cannot be satisfied,

Current

size of commercial equipment makes it in most cases airlifct

prohibitive and slow in mobility. Favement repair and rehabilitation

capabilities within the Engineer system are low in density, old in year

model, and slow in operational abillty.
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Training of equipment operntors and teams is normally not done in a
tactical scecario due to time, training area constraints, construction
restrictions and availability of materials. Little planning attention is
focused on this task because it is either assumed away in scenarios, not
thought of or ignored.

Bridging. Follow-on tactical bridging for replacement of assault bridging

or destroyed bridges normally is of a temporary nature. Doctrine delineates

types of tactical bridging as dry gap or wet gap. Current available tactical

bridging consists of these type sets:

Dry - Bailyy
Medium Girder Bridge

Wet - Class 60 Float

M4T6 Float

Aluminum Float (Ribbon)
Gaps likely to be encountered are the dry gaps found in the arid moun-
tainous deserts of the greater Middle East; little if any wet gaps are
likely to be encountered with the exception of the few major rivers and
the Suez canal. These dry gaps tax the capability of existing sets because
of potential length of gap, depth of gap for pier/trestle consideration,
and difficulty of reaching gap site. These sets are heavy (by design
necessity), bulky and large in 1lift requirements. MERADCOM has identified
these deficiencjes in capabilities of current tactical bridging as

e Excessive time and manpower required to deploy, emplace and recover,

e Existing systems are unreliable, not available, difficult to main-
tain and not durable.

® Problems exist in adequacy of approach and exit ways.
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Training on tactical bridging, particularly dry gap, is not frequent
enough or adequate. Training of leaders to plan and design bridging require-
ments has decreased. Because of the NATO focus of the Army, tactical
bridging expertise has been allowed to migrate to host nation territorial
vnits and labor service units. The repair of damaged fixed bridges as a
tactical expedient has also been degraded in equipping, training and plan-
ning aspects.

Minefield Clearing. Although this subject was addressed in the mobility

chapter, the inadequacy exists in a large scope when one surveys the
magnitude of WWII minefields employed. Current threat employment capability
shouid increase the WWII magnitude even more. Current clearance procedures
are inadequate and inefficient in effort and time.

Water Detection, Drilling and Construction Support. The mission of water

supply has been divided between Engineer and Quartermaster on the battle-
field. Doctrine for such is still in the development stage by both Engi-
neer and Quartermaster schools. This task cannot be accomplished with
current equipment capability. Equipment on hand does not possess technology
for rapid, accurate detection; fast, power drilling; or quick installation
of wellheads or pump facilities. The ability to operate a water supply
system in an arid environment has been neglected as the focus of such
effort in the past anticipated conflict in a temperate environment where
water supply would not be a major problem. MERADCOM's analysis of current
29

water supply (detection to consumption) capability indicates that:

@ inadequate capability to detect and produce water supplies in
tactical areas.
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¢ inadequate water treatment capability.

e# inadequate cooling capability.

Training in all aspects of this task does not receive the proper
amount of attention or allocation of effort. Planning is now beginning

to receive a major command and staff effort.

Terrain Studies. Our survey of existing terrain study capability and training
in tronp units found this general engineering task to be in a state of in-
adequacy similar to the other tasks. While collection equipment capability

is clearly able to provide remote data availability to satisfactory detail,
the requisite resources in manpower, training or units has not been allocated
for subsequent terrain analysis.

Protection Construction. This task lacks similarly in equipage for con-

struction and in prefabricated or modular protective devizes/positions as
does the suvivability missions capability. While effort expended on this
task may be of a greater magnitude and for a longer permanency of con-
struction, inadequate resourcing exists in the current force for task accom-
plishment even in a continental scenario. Training also receives slight
attention in this matter.

War Damage Facilities Repair and Reconstruction. While this task requires

no special dedication of equipment or identification of subjects on the
training plan, attention paid to this has been scanty over the last decade

or more. While normally not a consideration of the engineer system due to
the doctrinal focus of the system in front of the division rear boundary,

the employment of a deployed force in a contingency operation into a develop-

ing area as the greater Middle East causes potential linear and lateral
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boundary shifts of the normal areas of engineer management. Airfields

and ports - normally of no concern to a contingency force engineer -
could hecome of prime importance in focus of engineer effort if they are
singular in quantity and damaged. Both airfield damage repair techniques,
repid or semi-permanent, and port construction techniques are currently
inadequate due to lack of potential threat since WWII, non-existant
adequate repair tecbniques, little if any training and almost no planning
consideration given in doctrinal instruction or actual planning.

General engineering task identification, resolution and prioritization
will most likely occur upon deployment of a force into a contingency area.
General capability for such planning as observed by this study 1s inadequate.
Consideration of this tasks prioritization and accomplishment needs to be

analyzed and resolved now.

Employment Considerations. The priority of engineer effort in a greater

Middle East contingency operation will undoubtably go to the missions of
mobility and countermobility. However, in such an environment, the

commander and his engineer may face the requirements to operate in an
unsophisticated and immature are- with little or developing infrastructure.
What transporation, logistical or other infrastructure elements that do

exist may be war damaged and in need of repair. Such repair or rehabilitation
may be needed for force expansion and sustainment. Host ration capability

or desire to respond to such need may not be adequate or unavailable. Road
systems can vary in capacity and adequacy. A sampling of existing road

data runs the gamut from new multilane concrete surfaces for sustained

heavy traffic to gravel, metalled single lane trails. The most common
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road surface appears to be a bituminous roadway of 10-16 feet wide

designed for light traffic with little base course. MSR's distances from

airheads or vorts to forward operating areas may be hundreds of miles.

Likewise, port capacity, quay unloading capability, egress from port

areas, air-landing facilities, parking aprons and utilities in such areas

may become for the deployed force a chokepoint in logistics and reinforce-

ment if their state of repair or damage becomes crucial. Such criticality

of these facilities will cause the force engineer to consider other aspects

of his mission in an area management focus behind the division boundry.

Such a contingency environment will most likely invalidate normal engineer

area management dectrine, e.g., engineer workline or COMMZ functions. The

deployed force will need to assess its priority of engineer effort - in

some cases, general engineering tacks may necessitate a higher than

nermal priority in comparisoa to mobility, countermobility and survivability.
The length of leployment into a contingency area, the maturity of the

area infrastructure, the potency of the threat - conventional and uncon-

ventional-and the mission c¢f the force,will dictate the need for consideration

of a sustainment capability. Such a capability will most likelvy include

requirements for normal echelons above corps engineer functions. As in

the survivability mission, a time, effort, need tradeoff exists for the

engineer functions at EAC in such an environment. These EAC functions:
construction, war damage repair, real property management, utility operation
(to include water supply), topographic support and some combat engineer
functions will need to be considered in the planning stage of such con-

tingency operations. Employment of engineer docirine may have to be revised
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in tbe areas of command and control, engineer area management, sizing,

ot Edop by

equipping and menning of engineer elements. The sequence of deployment

and prioritization of effort will require reassessment. General engineering

tasks normal for a division's support may become or encompass certain EAC

functions in certain scenarios.

CONSIDERATIONS AND RECOMMENDATIONS

e Mission analysis needs to be completed early in contingency planning

for determining structure >f the engineer force based on potential General

Engineer missions.

:

&

:%

g

g
-

# Loctrine needs to be examined on engineer employment and accomplish-
ment of General Engineering missions versus EAC functions.

¢ An employment consideration checklist needs to be developed ior
such time~force structure-effort tradeoff that would confront the commander 3
of a contiagency force when he considers mebility, countermobility, surviv-
ability snd general engineering priorities.

e Increased priority with concomitant resources needs to be given to L
terrain analysis units for such contingency planning. 5‘

e It is imperative that a desert and arid mountainous terrain EEI be 3

developed now for planning and training purposes. Such standardization of

EEI for desert operations would not preclude additional items to be added

as required.

e Development of a high performance earth mover system that is multi-

use, highly mobile and airliftable needs to be pursued.
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e Tactical bridging development needs to be accelerated that sacisfies
area unique requirements other than a NATO scenario.

e Prepositioning of horizontal construction machinery coul< reduce
lift requirements.

e Prepositioning of current dry gap tactical bridging with accompanying
trestle and pier sets could reduce lift and time sensitive requirements.

8 Dry gap bridge training needs to be ircreased with focus on type of ;

situations likely encounterad in greater Middle East. 3

e Rehabilitation and prepositioning of war reserve line of communication
bridge sets could expedite rapid war damage repair requirements.
e Protection construction should be increased in training of units both

in survivability and general engineering missionms.

e Doctrinal review should examine constitution of geology teams trained

for water and natural engineering materials detection. The need for qualified 1

teams is urgent.

e As in survivability mission planning, the lack of available con-
struction materials should be taken into account for the general engineer
mission.

® Requirement exists for rapid well drilling equipment that is mobile,
powerful and quick. Off-the-shelf procurement should be considered if
civilian technology has available items.

e Trainirg for water detection, drilling and wellhead construction
needs to be increased now.

e Additional data base for potential water source location in specific

rather than general areas needs to be done for the greater Middle Iast.
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® Acceleration of potential water sources - air and rain - research
needs to occur.
¢ Compilation of a water source handbook similar to WWII British and
German documents should be compiled now.
® Water discipline policy for units and training of water conservation
awareness needs to be established now.
e Water pumping equipment needs to be procurred now in sufficient
quantities from civilian sources.
e Until a rapid airfield surface repair becomes technologically fea-
sible consideration should be given to:
.. prepositioning aicfield repair kits for guide introduction
into the theater.
.. locating aggregate sources for potential aggregate repairs
of craters.
.. increasing training of potential deploying engineer units in
RRR techniques.
.. additional priority in resolution of the vnexploded bomb
problem is needed.
¢ Prepositioning of port construction materials for repair and rehabili-
tation.
® Requesting from potential host nations - an engineer survey of
available sources of commercial equipment and repair parts, construction

material sources, comstruction as - builts plans of potential facilities

for contingency force use.

o n




e Increased road maintenance reyuirements due to lengthy

MSR3z might require additional motorized graders to be included in the

depioyment force. With such long distances and types of graveled road

sutfaces, the grader will become a vital item of engineer equipment in the

general engineering mission.

106

AR S il o RS ST et T S 50 v

AT W NN N ST s
§ e S At e e p

:
i3
Z
P

Matan

PR

N T

ph

RSttt et

LT

oL

R e )




CHAPTER VI
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CHAPTER VII

Force Structure Considerations

E The goal of this concept paper has been to examine the Engineer System~-
mobility, countermobility, survivability and general engineering--as it

relates to the employment of a contingency corps into the greater Middle

Bast region of the world, and in so doing, evaluate the current/near term

capability of engineers to accomplish assigned missions. This chapter will

s Ao S0l 1

not attempt to define a specific force structure--that structure is mission

stk

dependent 2and must be tailored to meet specific requirements. Our study only

0

has used the current Contingency Corps 86 model as a general basis for our

¢ W

evaluation of engineer Middle East operations.

The Middle East focus of this paper has enabled us to review the

& i

historical lessons learned/relearned from past military operations in the

i

area and weigh their applicability to the US Army today given new technology,

current equipment and the developing requirement for contingency operations

o)
SR co

in that part of the world.

o

Fot d

Our research has developed general considerations which need to be =

addressed early jin the contingency planning process. They are: |3

AT AR T

e Inclusion of engineer expertise in the development of the basic plan.

e Sarly commander's decision on the role of the engineer,
.. Mobility vs. countermobility
.. Size of the engineer force
¢ Inclusion of engineer expertise at all levels in the force structuring
process.
As fundamental as it may be to the planning process, the inclusion of
engineer expertise in the developmant of the basic plan cannot be over-

emphasized. The sheer magnitudz of the potential Middle East operational areas,




the effect of the terrain om tactical operations, the general lack of
theater level infrastracture to support corps operations, aund the
restrictions on force size and equipment due to extended air/sea LOC's make
it imperative that the engineer analysis of the supportability of the
commander's concept not be neglected.

In develoring the contingency plan, the commander must be advised early
on the various roles the engineer force can fulfill ip support cf the plan.
Our research has led us to the conclusion that the engincer forces committed
to a Middle East contingency shculd be weighted most heavily in support of
countermobility operaticns. If the assumption that contingency operations
will be primarily executed in the form of defensive/delay tactics in the
early phases of deployment is valid, then the combat multiplier effect of
engine:r forces committed tc a countermcbility role cannot be overlooked.

The awcision to employ engineers heavily in a countermobility role is
key, as it directly impacts the size and type engineer units which are
programed as well as the time phased deployment of those units. We have
concluded that the supprrt of extensive MSR's in the first 30 davs of deploy-
ment is not feasible. Support of such MSR's would require extensive
prepositioning of engineer equipment packages in the region. Since delay/
defensive operations are the anticipated norm initially, the engineer contribu-
tion to countermobility operations is a much more important contribution to
the success of the overall mission. As such, the number of combat engineer
battalions, airborne and airmobile, emerge as the key building blocks of
the engincer force, based on the evaluated countermobility effort required.

The commitment of cngineers to countermobility operations will find
engineer elements operating both independently and as part of larger task

organizations. Care must be exercised to insure that the maneuver commanders

z
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are provided with the appropriate level of expertise to support the mission

T R PRt o

requirements. Habitual association of engineer platoons to battalion task

forces may not be the norm. Battalion task forces may require engineer

company effort to include augmentation by platoons from corps engineer

battalions. The eungineer command and control structure must be well-defined

and tailored to the mission.
Figure VII-1 is a recapitulation of our assessment of the engineer
system relative to a !fiddle Rast contingency operation. The analysis reflects 3

our conclusion that engineer forces should be weighted to the countermcbility 4

role. However, planning must include provisions for support of the general

engineering, survivability and echelon above corps (EAC) requirements. Mobility

requirements can be traded-off from those assets allocated to countermobility
operations as mission requirements dictate. £Ls time in theater increases,
the general engineering and EAC requirements will likewise increace, This
will necessitate introduction of additional engineer forces, equipment and
the utilization of host nation assets.

Specific Considerations

The remainder of this chapter will identify specific considerations for
force structure planning which were developed during the course of the study
project,

The structuring of Middle East contingency forces should concentrate on
the inclusion of corps combat engineer battalions supported by combat
support eguipment companies (CSE) in lieu of combat heavy engineer battalions.

Figure VII=. depicts the difference in cquipment densities provide- by
the different units. As the general engineering requirements increase, the
equipment packages contained in the combat battalion and CSE companies provide

a higher density of equipment. Noteably, the combat vattalion also provides
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o Mobility operations should primarily
support offensive cperations

@ Doctrine oriented to breeching
and gap-crossing operatlons needs
artention.

e Develop mobilary oriented arid
mountainous/desert EEIL.

® FASCAM doctrine needs emphasis.

e Review mine warfare doctrine for
desert use.

. Panel emplacing procedures
..Define marking responsibrlities
..Delegate approval authority

e Develop ccuntermobility oriented arid
mountainous/desert EEI.

e Develop guidance for priority/type
non-engineer countermobility effort.

Need doctrinal gurdance on level of
effort to be performed by non-engiv
neers.,

Smoke doctrine needs sttention.

Neea jacressed emphasis on the
inclusion of a countersurveillance
annex/paragraph in operaticn orders.

SURVIVABILITY

e Develop EETI for anti-surveilia.ce
planning.

GENERAL
ENGINEERING (GE)
AND
ECHELONS ABOVE
CORPS (EAC)

® Doctrine needs review for GE vs EAC
functions in contingency area.

e Develop arid mountainous/desert EEI
for GE requirereuts.

e Re-evaluate terrain analysis tesm
sufficiency for Mid-East contangency.

ORGANIZATION, PLANN
FORCE STRUCTURE

® Expand reconnarssance capabilaty

Platoon
.Train to the Mid-Fust

e Expand engineer us€ of a.roobtile
assets,

e e

<

s

A

s Include engineers early 1n planning.

e Provide engineer expertise at all
levels

» Provide wobalaty equivalence for
engineer force

o Need gu.dance on FASCAM composition

of artillery/aviation basic loads.

e Develop engineer force structure
using days of delay criteria per
engineer ynit committed.

e Engineers need ATGM/Air Defense suppi

e Light Corps must have airborne comba

engineer battslion and light equi
ment company assets at Corps leve

o
1.

e Specific levels of non-engineer effor]
for countermobility operations must

be defined in orders.

e Friority {or engineer survivabality
effort must be developed early.

e Increase.

.Surve.llance/covntersurveillance
capabilitv for desert operationg
. .Pecoy capability of standarc equi

ment.

® Insure inclusion of anti-surveillance

plans in operations orders

® Plan on using survivabiiity technique

1n NBC environren®

® Neew mission analysis early to structure

@ Develop checklist for tame-force-structurs

i

effort tiade-off.

@ Terrain analysis umits need higher priori

# Need high speed well drilling tesms
. .Pumping cquipment
. .Detection teams
¢ Consaider.
. .Geology teams
. .Part agnd beach reconnarssance teams
¢ Conduct engineer surveys wath friends/a
on 1afrastructure and construction ma
sources.

1
4

@ Develop data base from Corps of Engincer

Middie ! 1st Districts

e Mimimal GE ~1fort in first 30 days=-
concent rate o0 Air Lou's

FIGURE ViI-I

ASSESSMENT OF THE ENGINEER SYSTEM FOR ARID MOUN:M‘
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NIZATION, PLANNING,
FORCE STRUCTURE

Expand reconnarssance capability

..Piatoon
..Train to the Mid-East

& Expand engineer use of airmobile
: assets,

Include engincers early in planning.

Provide engineer expertise at all
levels.

Provide mobility equivalence for
engineer force

ed guidance on FASCAM compositaion
of artillery/svistion basic loads.

Hhevelop engineer force structure
using days of delay criteria per
engineer unit committed.

fngineers need ATGM/Air Lefense support

ight Corps must have airbcrne combat
engineer bsttalion and light equip~
ment company assets at Corps level.

pecific levels of non~engineer effort
for countermobility cperations must
&= be defined in orders.

riority for engineer survivability
effort must be developed early.

Ancrease

. .Surveillance/countersurverllance

ce-ability for desert operations
««De oy capability of standard equip-
rient .

jsure nclusion of anti-surveiliance
plans in operatious orders.

n on using survavability techniques
¢ 20 NBC environment

ission analysis early to structure force.

pp checklist for time-force-structure-
Fort trade-off,

high speed well drilling teams
smping equipment

tecrion teams

der:

ology teauws
t and beach reconnaissance teams

et eng{heer sutveys with friends/ali.es
Finfrastructure and construction material

Hop d.ts basc from Corps o Engineer
ile East Districts

1 GE effort in first 30 days—-
Bicentrate on Air Lor's.

" FIGURE VII-|

TRAINING

e Develop Reconnaissance NCO Course
-Mid-East criented,

o Inc¢rease desert oriented right
training

e Need extensive production of
mission area literature

..Area Handbooks
..Video Tapes
. .Speakers program using
Mid-East Construction Experts

o Levelop airmobile assauvit breeching
battle drills

e Train to the Middle East.

® Develop Middle East Trgining Site
(as part of National Training Ceater).

e Intensify

.Durtle drills (Engineer)
..Airmobility training
..Peconnaissanze training
..Battle drills (Combined Arms)

e Develop engineer platoon training in
conjunction with Special Forces/Ranger
battalion units.

¢ Develop

. Protective position data card
.Camouflage handbook c¢: tactical
travning pamphlets.

e Train continually w/camouflage.

® Develop threat (Soviet) oriented
anti-surveillance training (tasks,
conditions, standards) for all
potential sources (visual, photo,
acoustic, laser, IR).

¢ Increase training in actual protective
posiiion construction--incorporate
not simulate.
Elauiate

¢ Train on survivability subjects in
NBC environment,

e Intensafv.

-.Drv gap training
Amrfield repair tranpng

® Drvelop

-.Water source data base
Water <ource handbook

¢ Incriase terrain analysis training
in CPX's and F™X's

R ekl B

o Expedite

MATERIAL/RESOURCE
SUPPORT

® Expedite

. . POMINS
..Helicopter delivered line charges
. . VMRMDS
AMIDS
..Image interpreters handbook
# Navigataonal Aids

.. Individual
..Vehicle
..Unit

® Provide

..Dry gap bridging capability
..M9 capability for light units

e Expedite

..M180 cratering system
.M56 /FASCAM
..Binary explosives

@ Provide

..Ground mobility platforms
+.M9 capsbility for light units.

..Available cmd/individual structures
. Cabions )
..Combat excavation equipment (off the shelf)

.Squad drilling equipment

..Binary explosives

® Procure:

Spray camcuflage

.Smoke generating equipment

.Increase issve of camouflage net
kits to contingency units

.Small equipment excavator (e.g UNIMOG)

e Provade M9 (ACE) capability

® Need:

o Develop:

.Decoy systems for desert operations for
major items of equipment

e Preposition-

..CSE corpanies

.-Well driliing equipment
..LOC/Tactical bridging sets
..Additronal graders

..Airfield repair kits and materials

..Multi-use, high performan:ce,
airlift/girmobile earth mover
{off the shelf)

. .TACIPRINT terrain product repro-
duction system with photo
capability

..Location/Survey of available
engineer materials

. .Navigational aids

OR ARID MOUNTAINOUS/DESERT CONTINGENCY OPERATIONS 114




COMBAT ENGINEER BATTALION + COMBAT SUPPORT EQUIPMENT COMPANY (CSE)

VERSUS
COMBAT HEAVY ENGINEER BATTALION

COMBAT BN + CSE €O COMBAT HVY BN
12 COMBAT ENGINEER PLTS 6 CONSTRUCTION PLTS
14 DOZERS 11 DOZERS
14 BUCKET LEADERS 6 BUCKET LOADERS
13 GRADERS Vs 9 GRADERS
9 SCRAPERS 12 SCRAPERS
7 CRANES 7 CRANES

26-20 TON DUMPS 20-20-~TON DUMPS

59-5 TON DUMPS 3-5 TON DUMPS

1001 PEOPLE (TOE) 853 PEOPLE (TOE)

Figure VII-2. Comparison of Combat Engineer Battaliouns
Augumented by Combat Support Equipment
Companies versus Combat Heazvy Engineer Battalions.
(Comparison developed by 20th Engineer Brigade).




significantly more combat engineer platoons, giving the combat battalion the flex-—
ibility to provide countermobility/mobility support. The combat heavy battalion,
with construction platoon composition and noncombat engineer MOS's (51H, 62C), cannot
efficiently provide needed M~-CM support.

There is ample historical evidence to support the requirement for expanded
engineer rcconnaissance capability at the corps engineer level, Our conclusion is
that a reconnaissance platoon, properly trained, and integrated into the all-source
intelligence collection effort is necessary. This platoon can provide overall corps
level engineer reconnaissance effort and be trained for special tasks such as geo-
logical analysis, water source location and trafficability evaluation. Corps terrain
detachments could provide the tasis for such a platoon. The recomnaissance platoon
recommended is .: addition to reconnaiss nce teams currently found in the combat
engineer battalions. IiL is absolutely essential that the reconnaissance personnel
be trained in depth for Middle Eost contingencies, No comprehensive training pro-
gram such as we suggest is availabl. today to suppoit this recommendation. The US

Army Fng er School should investigate the instvuction given in the Israeli and

Egyptian enginecer schools for applicability, as well as ®ritish reconnaissance course
materials. An Engineexr School level course should be developed to support a recon-
naissance training program.
The contingency corps organszation will be required to provide certain levels

of echelon above corps support from the outset. The provision of water to the corps
is perhaps the single most important requirement. Consideration siinuld be given to
the constitution of composite teams for each phase of tho water mission-water recon-
naissance/detection, drilling, construction--and mission area training conducted and
sustained for such teams. The German and British expericnce in WWIL provides excel-

lent scurce material in evaluating the need for and creation of such teams. These
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teams need to be highly trained prior to deploymernt; lack thereof could be a critical

deterrent to mission success.

Additional specialty teams such as port and heach reconnaissance specialists
are needed. This requirement could possibly be satisfied by the inclusion of exist-
ing naval reconnaissance teams. This item should be analyzed further. Geology
teams, trained in water source and construction material location are also important.
The recommended reconnaissance platoon should have training in this area, but the
need for specific geology trained teams is also apparent from our research.

Serious consideration should be given to the provision of a terrain detachment
reproduction system similar to the British TACIPRINT Terrain Product/Reproduction
System and fielded to division level, and possibly brigade level., The system is a
highly mobile unit (2% ton truck), which provides multicolor, high speed map sheet
printing with graphical overlay capability as well. Photo reproduction capability
utilizing high speed black and white or color photo processing is commercially
available now, and can be included in the TACIPRINT System. This could be linked
also to USAF high resolution photo preducts, giving near real time updated map/photo
material.

Terrain analysis teams, although currently in the force structure, need to be
reevaluated in terms of their ability to prepare data bases, collect new data,
analyze and produce products which are uniquely oriented to desert operations.
Regional data bases must be prepared prior to deployment.

Consideration must be given to the prepositioning of engineer equipment in
the Middle East theater. Although this paper concentrates on the countermobility

role for engineers, the mobility/general engineering missions can be enhanced
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substantially by the prepositioning of selected equipment. The

comparison cited earlier on deploying CSE companies and combat engineer
battalions vice combat heavy engineer battalions logically presents those
units for prepositicning consideration. The substartial difference in
equipment costs for a combat heavy battalion versus a CSE/combat battalion
would weigh heavily in the argument. We conclude that prepositioned CSE
companies, in sufficient numbers to support curreat contingency vperations,
would provide the optimum early availability of general engineering/EAC
equipment requirements. Well drilling equipment detachments should be
attached to such companies also for obvious reasons.

Earlier discussion in the general engineering chapter highlighted the
need for additional graders in engineer units in support of extensive MSR
maintenance operations. As requirements are determined, such graders could
also be placed in prepositioned CSE companies.

There is an identified need for prepositioned LOC and fixed bridge
repair sets, similar to those found in NATO war reserve, to include piers,
trestles and suspension systems. The nced for dry gap bridging and repair
capability, particularly in eventual MSR repair of interdicted road networks,
caunot be overlooked. The LOC sets can be adapted to the situation, can be
employed using helicopters instead of cranes if necessary, and can be employed
by division or corps combat battalion engineer elements. The weight and cube
of this capability makes its prepositioning a necessity.

Navigation aids are a must--not only for engineers, but all elements of the
contingency force. Individual compasses as well as vehicular navigational
aids must be provided. Commercially available position-locating devices should
be evaluated and issued to specific units such as the reconnaissance platoon

cited. This area is a significint current shortfall.
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The Corps of Engineer District Engineer operations in the Mid-East
are a source of data which must be utilized as an important input to
Middle East contingency planning. US firms conducting business in the
Middle East should likewise be used as potential sources for identifying
infrastructure, construction material and equipment resources for contract,
and personnel expertise in the area of operations. This area should be the
subject of extenmsive study. As an adjunct, contingency units might contract
civilian personnel with experience in desert construction activity to speak
to the soldiers and staffs of selected contingency units as a means of
imparting some perspective on the difficulties of operating in such environ-
ments. A program of this type could cover a wide range of subjects and
substantially supplement training programs for desert operationmns.

Finally, arid mountainous/desert training programs need to be developed
with some degree of centralized direction. Many units have programs ongoing,
but there is a need for more specific guidance and the availability of
training materials. Current FM's are woefully short c¢n describing mountain/
desert training requirements. Videotapes covering many of the points covered
in this paper, but in considerably more detail, would be an excellent starting
point. Environmental considerations, and particularly the integration of
engineers into the anticipated type tactical operations, needs training
emphasis. Combined arms battle drills, whether mobility (breeching operations)
or countermobility (mine/obstacles) are prime candidates for videotape
modules. The use of smoke, helicopters, air defense, infantry security,
suppressive air and artillery fires and AIGM employment are subjects not
well understood by engineer officers, but are key ingredients to battle drill

execution.
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There is also a need for 'stopgap'" area orientation literature,
perhaps in handbook form, geared to Middle East operatiomns. Tactical
Training Pamphlets (TTP's) have been used similarly in the past until
written developing doctrine was disseminated. Some items for consideration
could include:

e Survivability methods/equipment.

e Navigation.

8 Survival techniques,

e Water source detection.

® Use of cratering change systems for landslide/obstacle development.

The training aspects of preparing soldiers for Middle East operations
is a formidable task, Soviet desert training includes extensive activity
explaining the peculiarities of ~ombat in desert and steppe terrain, This
includes the periodic distribution of leaflets explaining techniques, methods

and specific situations.1 We cannot afford to do less!
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CHAPTER VIII

ADDITIONAL CONSIDFERATIONS

*n the course of our historical research, review of current literature
and travel, it became apparent that a need existed for additional research
and publication on operations in arid mountainous and desert regions. The
areas of doctrine, equipage and training that cover such type of operations
are not adequate for a force commander or planner. This chapter presents
additional considerations in those three areas that were gleaned as a
result of our research efforts on engineer operations in arid mountainous
and desert areas. They are not necessarily "engineer focused," but rather
cover items of information or ideas that should prove helpful in the
planning or execution stage of training or deployment into the terrain
spectrum of the greater ..iddle East.

Training Considerations

o Minimum training requirements established for Afrika Korps were:1

(1) Exercises of all types in marching and combat in open,
sandy terrain.

(2) Cover and camouflage in open terrain.

(3) Aiming and firing of all weapons in open terrain and
at extremely long ranges.

(4) Recognition and designation of targets without instruments.
The aiming and firing exercises were to be carried out by daylight, at
night, in the glaring sun, during twilight, facing the sun, with the back
to the sun, with the sun shining from one side, by moonlight and with
artificial lighting.

(5) Exercises during extreme heat.

(6) Exercises of long duration with no billeting accommodations.




i
ol
iy @mﬂ

Py,

(7) The construction of shelters in sandy terrain.

(8) Practice in night driving and in driving over sandy terrain.

A T

(9) Nightmarching in level terrain.

(10) Orientation by compase, by the stars, and so forth.

Yl

(11) Driving by march compass.

(12) Recovery of tanks and other vehicles in sandy terrain.
(13) Laying and removing mines in sandy terrain,

(14) Exercises in mobile warfare.

e Current British doctri: © estalhlishes these topics as requirements

as a minimum:
TOPICS TO BE COVERED IN DESERT TRAINING

(1) Physical fitness.

(2) Desert environment and living.

(3) Medical.

(4) Acclimatization.

(5) Terrain briefing.

(6) Enemy organization and tactics.
(7) Movement, driving and maintenancsz.
(8) Navigation.

(9) Survival, escape and evasion.

(10) Camouflage, concealment and protecticn.
(11) Mine clearance.

(12) Special maintenance techniques.
(13) Weapon training.

(14) Desert tactics.
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(15) Communications and security.
(16) Language.

® Acclimatization of troops introduced into a hot, arid area is
important. The Afrika Korps experienced its most severe prcblems with
acclimatization initially and not the enemy. Casualties ran as high as
50 percent in some units from combined effects of heat, inadequate
acclimatization and dietary problems.

o Training of arivers for desert types of terrain is mandatory.

¢ Land navigation training - although previously mentioned - is an
absolute must for a leader. Soldiers need proficiency in this along with
their leaders.

e Light and noise discipline must be practiced and esmphasized con-
stantly in the desert and in preparation for desert operations. Soldiers
must be shown the remarkably long sight and sound detection capabilities
of themselves, and hence the enemy, in the desert.

@ Nighttime training is another essential element of a training
program. Because of the intense heat, most combat operations in WWII
occurred in the early morning or evening.

e Water discipline training for personnel and equipment consumption
must be taught and emphasized again and again. Soldiers and leaders must
understand body requirements and techniques for minimizing water consump-
Jion.

e Mission oriented training needs to be conducted with emphasis on
unique problems fourd in arid mountains and deserts. Such training should

be conducted in terrain found in our owr Sonora desert or in training areas
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made available by friend'y nations. Level of training should not be
below battalion task force size.

s Prepared videotape cassettes (in addition to those mentioned
previously) could provide material for the small unit's orien.ation and
training - a focus on such common subjects as terrain, hygiene, navigation,
dust problems, driving and recovery opwvrations, heat injuries that are
area applicable would be a starting point.

e Camouflage - as already mentioned ~ needs to be practiced,
practiced and practiced.

e Appreciation of the impact of heat on radio transmission must be
introduced into desert preparation training.

¢ Extensive training and review of ope.ations in a chemical environ-
ment must be undertaken. Efficiency of solciers could be reduced over 50%
in the desert; the effect of this efficiency reduction on engineer required
operations has significant mission impact. Actual testing is a must -
we have no current empirical data base. Decontamination procedures for

desert operations also needs to be addressed.
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Doctrinal Considerations

e Consideration should be given for re-establishment of geographical/
region terrain intelligence teams. Such teams, i.sited in by the host
country, could prepare invaluable terrain dossiers that would make up for
the existing deficits of such information now.

e Development of motor march doctrine for desert type terrain that
addresses dispersjon, all-around defense, reduction of visual, acoustical
and thermal signatures as a minimum should be developed.

® Development of fighting position doctrine for new weapons systems
in desert environments needs to be addressed with infantry/armor/artillery
combat developers. ATGM systems, for one, are hard to conceal, vul-
nerable (launch signal and time of flight) and can be neutralized by fire
or smoke unless provided with overhead protection and thermal imagery sights.

e Use of FASCAM employment and engineer involvement therein needs
to be addressed for such operations as protection of near area landing
zones, installations and supply points.

® Serious, extensive, conceptual thought must go into developing
engineer portion of baitle drills for breeching, cratering, gap crossi-g
and other type operations most likely to be encountered when usiag air-

mobile tactical operations.
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Equipment Considerations

¢ Air cooled engines work best in arid areas. This couclusion was
feached by both German and Egyptian armies from their campaigns.

e Oversized aircraft tires are excellent for sand trafficability for
light vehicles. |

® Rearrangement of air intakes to a side position with a rear

facing intake assists in preventing sand and dust from getting into engines.

o Filier usage is many times higher than normally experienced.
Change frequency is much greater.

e Lubrication requirement in desert areas is substantially greater
than in temperature climates.

e German experience with batteries in the desert heat had problems
holding the normal charge.

o Optical instruments and other similar devices need to be protected
from fine sand and dust. Gun covers for barrel and breech mechanism
are necessary.

¢ Individual clothing and equipment needs to be able to contend with
the temperature extremes. Goggles and a cotton scarf (or mask) are a
necessity. Skin and lip emollients zare necessary on each person.

¢ With an exception of footwear, the Afrika Korps use no leather in
any article of apparel; it was replaced everywhere by thick linen.

e Vehicle equipment needs to include rope ladder or metal guides for

extracation from getting stuck in the sand.

e British doctrine requires the following items on each vehicle for

desert operations:




Vehicle Kit

Vehicles operating in conditions wyere there is excessive wear
and tear must carry:

a. Water and survival rations.

b. Spare POL.

c. Spare tyre (or tyres).

d. Tow chain.

e. Digging tools.

f. Sand mats aud channels.

g. Camouflage net.

8 Insects - flies, gnats, chiggers, fleas - all cause tremendous
problems in hygiene and personal comfort. Other animals and insects -
ground borne: scorpions, snakes, lizards ~ also offer poisonous hazards
for individuals. Equipment for prevention and protection from such pests
must be available.

9 Navigation equipment is essential for individuals and individual
vehicles - as a mipimum ~ SILVA type compasses for the soldier and cor-
rectable gyro compasses for each vehicle. Not envugh emphasis or apprecia-
tion is paid to this vital subject.

e Consideration must be given in planning of airmobile operatiomns of
the effect of heat on 1ift capability in a desert and arid mountainous area.

¢ Mountain areas even in an arid climate often require the need for
sand, salt or other necessary traction items for wheeled vehicles due to

potential freezing of road surfaces.
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o Soldiers must continually be made to appreciate the effect of sand :
on all rescurces, but in particular vehicles. German experience indicates i

that engines in WWII had the following comparative life cycles:

Europe (KMS) Africa
Command Car 60,000 13,000
Tank 7,500 3,500
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CHAPTER VIII
FOOTNOTES

Alfred Toppe, MG, Desert Warfare -~ German Experience in WWII,

Uk, p. Fl.

‘Toppe, ibid., p. 10.
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Finis

This study has examined in some detail the muitiplicity of problems
unique to a mid-east theater of operations. In doing so, our underlying
goal has been to present a concept paper which might stimulate che
thoughts of combat engineers in the preparation of not only contingency
plans in that area of the world, but also in the development of contingency
corps models for future force structure development. Through it all,
the authors have been struck by not only how little we know of that
environment, but how much has already been learned and only requires
rediscovery. It is indeed time we stavted to look more intensively at

the arid mountain/desert region as a potential theater of operations.
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APPENDIX 1

1. Purpose of trip: To provide additional expertise and information
for an AWC student concept paper that addresses utilizution and employment
of engineers in desert area operationms.

2. Method of investigation and research:

a. Historical research and literature search of current and past
writings on employment of engineers ian desert operations.

b. Evaluation of desert training operations of US Army.

¢. Interviews with army officers possessing training and combat ]
experience in desert operations. 3

d. Site visits with friendly armies for discussion and observations
of training, equipping and preparing engineers for desert operations.

LT e

e. Egypt and Israel have been identified as po=ential countries
for separate visits.

3. Specific inter-sts for potential Egypt visit:

a. Discussion with engineer officers that have combat experience
from 1967 and 1973 wars.

(1) What is best force ratio for engineers to combat arms?

(2) What is employment of engineers in advance, penetration and
defense?

(3) What is command relation between engineer arnd supported
unit? 1in planning phase/in operation phase?

(4) Yow involved and what is lowest lev:l engineet gets involved
in combat operation planning?

(5) Vhat difficulties does engineer encounter in command and
control in the desert in support of combat operations?

(6) Are engineers employed in different method. in the different
types of desert terrain - sand dunes, vocky terrvain, hills?

(7) What are different types of engineer units best suited -
light, heavy, construction, bridging, topographic, terrain?

b. Discussion on training techniques for individuals and units -
with individual officers and the Egyptian Engineer School:
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(1> Whac training problems do you encounter for training the
individual combat engineer?

(2) What training emphasis is placed on desert terrain utili-
zation to officers and noncommissioned officers?

E

(3) What is dome for training combat arms leaders on engineer

utilization?

(4) What is and Low much training is given to different missions
of engineers in areas of mobility, countermobility and survivability?

(5) What is bect layout for a desert training €facility for
engineers’

(6) What and how much training is conducied at night?

¢. Discussion on engineer equipment design and utilization in
desert operations:

(1) What is need for mobility equivalence with ' ispported combat
arms?

{2) What specialized equipment do you use for mobility and
countermobility missions? What is it used? How good is it? How could it
be improved:! What do you need aow that you de¢ not have?

(3) What maintenance problems, other than supply of repair
parcs, does the desert cause for engineer equipmeat?

(4) What is necessary for individual combat engioeer to carry?
(5) What type and where is bridging employed?

d. CJlite visitations desired:
(1) Training sites for engineer soldiers.

(Z) Otservation of varied types of desert terrain - dunes,
rocky, hilly terrain, escarpments.

(3) Visit to 1967 aud 1973 battlefields fur terrain appreciation/
understanding of engineer employment.

(4) Training sites or locations where engineer equipment is
employed.

(5) Visit to fortification sites from earlier w-r.

(6) Visit to engineer officer school

VPR )
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(7) Discussionr with selected otficers on their experiences.

Countermobility

® How effective is antitank ditching in a desert arca of sand dunes?
other areas?

¢ How do you correct the problem of misplacing/losing minefield
reference points/locations due to drifting sand?

¢ ilow do you correct the problem of mines being uncovered by dr.fting sand?

Survivability

From your experience, what type of field fortifications work best in
different types of desert terrain? Rapid type and deliberate type? For
wearon emplacement, for individual soldier protection and for vehicular/
armor emplacement?

® What 4o you recommend for individual soldier protection in the area
of field fortifications?

® What use iz made of entrenching machines for field fortification?

® Desert areas have very little natural construction materials avail-
able for field fortifications and bombers - what techniques do you have for
field fortifications and protective siructures?

® What camouflage techniques are best for desert operations - pointing,

site, position, deception?

Mobility
- What techniques are used for minefield detection? remote, airbormne,

accuracy?

- Where 18 countermine equipment locatad? only in engineer units, in
both combat and engineer units?

- What do you recommend for a combat engineer vehicle in the desert?
loading, munitions, mobility?

¢ Who is in charge of using the mechani.al mine devices? Engineers?
Armor with attached engineers? Armor?
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® What is the doctrine for minefield breaching? What are most effective
techniques, mechanical, munitions, personal? What is planned for rate of
clearance, km/hr?

® Yhat du you have for mechanical mine removal! flails, ploughs,
rollers?

2 General Engineering

® How much effort must be placed on line-of-communication (road)
maintenance during combat operacions in the desert? Who does it - Divisional,
Corps Engineers or others?

® What experience have you had in repair of bomb damaged airfields?
What techniques are best? Problem with foreign object damage and explosive
removal. Dust palliative techniques and need. Training time and techniques.

® How dn you control dust in field locations? Roads, airfields,
cantonments?

® What problems are encountered in land navigation and how do you traim
for them?

® Do desert conditions cause any special problems in demolitions, e.g.,
effect of heat upon explosive material?

What are specific problems in field sanitation that engineers would
face in tne desert? More construction, more excavation?

® What is the requirement for communications equipment fer ccmbat
engineers in desert operations? for comstruction/rear area engineers?

Water

® A general discussion on water problems in the desert: supply-unit ‘

and individual; location and construction; transport; planning factors; :
purification and processing techniques and procedures; doctrine and discipline; |
organization; temperature control. }
|
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